
DRAFT PHASE II REPORT 

ENGINEERING INVESTIGATIONS 
AND EVALUATIONS AT 

INACTIVE HAZARDOUS WASTE DISPOSAL SITES 

NASH ROAD LANDFILL 
NIAGARA COUNTY, NY 

Dames& Moore 
13305-003 
August 1984 

337663 



IAEI,E OF CONTENTS 

SECTION PAGE 

I Executive Summary I--1 

II Purpose II—1 

III Scope o-F Work III—1 

IV Site Assessment IV—1 
Site Topography IV—1 
Site Mydrogeology IV—Z 

Regional Geology IV—2 
Site Geology IV—J 
Hydrology IV-8 
Surface Water Hydrology IV—8 
Groundwater Hydrology IV—9 

Contamination IV—1Z 

V Final Hazard Ranking System V—1 
Summary 
Location 
HRS Worksheets 
MRS Documentation Records 
EPA Form Z070-13 

VI' Preliminary Remedial Alternatives and Costs VI-1 

References 

Appendix A — Field Procedures 
Appendix B - Boring Logs and Well Schematics 
Appendix C - Geophysical Survey Data 
Appendix D — Chemical Data 



LISI EE lABLES 

TABLE TITLE 

XXX. 1 Work Plan — Task Descriptions 

IV . 1 Analytical Results of Surface Water Sampli 

IV.Z Summary In Situ Permeability 



bUKi 

1 

z 

1.1 

I .z 
. 1 

.z 

. 3 

.4 

.5 

. 6 

.7 

. 8 

. 9 

. 10 

. 11 

. 1Z 

. 13 

. 14 

. 15 

. 16 

. 17 

. 18 

. 19 

.Z0 

i i.: 

i v . i 

LISI SE FIGURES 

TITLE 

Site Location Map 

Plot Plan 

Plot Pi an 

Location of EH Stations 

Site Location Map 

Surface Topography 

Depth to Bedrock Surface 

ER Profile Map (Electrode Spacing = 70 -Feet) 

ER Profile Map (Electrode Spacing = 50 feet) 

Depth to Top of Till 

Lower Sand Isopachs 

ER Profile Map (Electrode Spacing = 30 feet) 

ER Profile Map (Electrode Spacing = Z0 feet) 

ER Profile Map (Electrode Spacing = 10 feet) 

Depth to Top of Upper Clay Unit 

Upper Sand Isopachs 

Magnetic Contour Map 

Cross Section A—A' 

Cross Section B—B* 

Cross Section A-A' based on downhole gamma logs 

Cross Section B—B* based on downhole gamma logs 

Cross Section C-C' based on Electrical Resistivity 
Soundings 

Location of ER Stations 

Depth to Piezometric Surface in Till 

Site Location Map 

Plot Plan 



hlfXsh fto?cC 11 

Chemical AnahjS{\ c& 4Jml lOokf sojm^U^ /̂ /rf" &wtj£)(d̂  

* 

s 52 

Groundwater Route Score 0 W 
C - L S "  si.<iz 

Surface Water Route Score lSsw) 
( 6 - d 7  r o t .  

Air Route Score (Sa) 
0 06 0 - 0 6  

S»w - S« - S> WM< , 2 , 3 .32 

__ v'«J. • WB //. W 
v'«5„ • s» • sJ A" mm 

WORKSHEET FOR COMPUTING SM 

I 

O-CjiM f&r OfintySK - nd: used, -fsr d̂ nKtnai ' 
(Cndusin cU tise) 

page 5 



GROUND WATER ROUTE WORK SHEET 
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Total Waste Characteristics Score 
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AIR ROUTE WORK SHEET 
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SECTION I 

EXECUTIVE SUMMARY 

The Nash Road site is an inactive land-Fill located in the Town of 

Uheatfield, Niagara County (NYS) adjacent to the North Tonauanda 

City boundary (Figure 1.1). The site is rectangular totaling 

approximately seven acres. The Nash Road site is located in a 

suburban residential area, and is partly overgrown with trees and 

marsh vegetation. Nearby residents use the site as a jogging 

area, dirt bike track, and play area. 

The Nash Road site was operated by Niagara Sanitation Company 

between 1964 and 1968. Doth municipal and industrial wastes, 

including caustic materials and sludges, are disposed at the 

site. In addition, between 6/6/68 and 7/15/68, approximately 900 

cubic yards oF chemical waste From Love Canal was disposed in an 

excavated trench on this site (memo o-F 8/9/78 to Hennessey, 

NYEDOT). 

Although some wastes are covered, protruding re-Fuse is visible 

From the ground surface. Current concern centers on the possibly 

unsafe containment a-F the potentially toxic waste and the 

migration oF these wastes oFFsite. 

The Phase II investigation consisted o-F surface water, sediment, 

and groundwater sampling and analyses in order to identiFy the 

occurrence and location of contaminants and to assess the degree 

oF hazard associated with the dumping history of the site (Figure 
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X.2) . Seven onsite groundwater wells were installed and aquifer 

testing was performed. Water samples were tested for the 15 Love 

Canal indicator parameters <methylene chloride, chloroform, 

carbon tetrachloride, benzene, toluene, chlorobenzene, 1,1,2— 

trichloroe thane, tetrachloroe thene, 1,1,2,2-te trachloroethane, 

trichloroethene, trichlorobenzene (and isomers), dichlorobenzene 

(and isomers), hexachlorobutadiene, total organic halogens and 

pll). Sediment samples were tested for the 15 indicator 

parameters and for Pb , Cr, Cd, Cu, CN, Hg, Ni, and Zn. 

Geophysical surveys and downhole geophysics were used to help 

delineate the details of subsurface hydrogeology. Surface water 

samples were found to contain small amounts of methylene chloride 

and total organic hologens; no other indicator parameters were 

detected. 

Site stratigraphy can be summarized as follows: 

mixed sand/waste Fill 
silt (MC) 
upper sand (SP) 
clay <CH and CL with sand seams) 
lower sand (SP) 
till (GM) 
dolomite bedrock 

Most waste was mixed with and covered by the upper sand. The 

disposal trench for Love Canal waste was excavated through the 

sand into the lower clay unit. 

Well screens were placed in the till and the silt/upper sand 

units. One round of water samples was taken; chemical analysis 
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of t;l.is water is not yet complete. The piezometric surface 

within the fill shows a groundwater high beneath the north-center 

part of the site. 

Based upon the results of this study, the HR5 for the Nash Road 

site has been revised as follows: 

S ® 6.67 
M 
S = Z6.25 
FE 
5 « 37 .50 
DC 

These scores will be reexamined when»the final chemical results 

become available. 
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SECTION II 

PURPOSE 

Pu r E»as g.s 

The Nash Road site is an inactive disposal area containing 

municipal wastes and industrial wastes, including chemical wastes 

•From Love Canal. Disposal has occurred in and above lacustrine 

sands and clays; there are no engineered containment -facilities 

on the site. 

The purposes oT the Nash Road Phase II Site investigation were 1) 

to identify the presence and location of hazardous wastes, Z) to 

determine if any imminent hazard exists, 3) to gather necessary 

information and to complete the HRS scoring, and 4) to prepare a 

site investigation report. 
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SECTION III 

SCOPE OF WORK 

Sco.Ee g£ Work 

Phase II investigations at the Nash Road site were begun in June, 

"1983 in conjunction with Phase I investigation and are ongoing as 

of the date of this report. The scope of the investigation was 

originally presented in the Phase I report (June, 1983) and later 

in the Quality Assurance Project Plan -For Nash Road and Solvent 

Chemical Sites (March, 1984). During the performance of the 

•Field investigation, the scope of the work was expanded.at the 

request of the NYSDEC, in order to obtain a more comprehensive 

understanding of the entire Nash Road landfill. 

The scope of our investigation is summarized in tabular form and 

is presented on Table III.l and is summarized below. 

Step 4. •- Emergency. Evaluation Surface. Wg.ter 

A surface water monitoring program was implemented in June 1983 

to determine if any imminent hazard exists at the site and to 

evaluate the movement oF surface contaminants in a northerly and 

northeasterly direction. Five surface water samples were 

collected around the ponds, ditch, and disposal trench in the 

eastern part of the site (see Figure III.l). These samples were 

analyzed for the 15 indicator parameters (methylene chloride, 

chloroform, carbon tetrachloride, benzene, toluene, 

chlorobenzene, 1,1,Z-trichloroethane, tetrachloroethene, 1,1,2,2— 

tetrachloroethane, trichloroethylene, trichlorobenzene (and 

isomers), dichlorobenzene (and isomers), hexachlorobutadiene, 
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total organic halogens, 

the samples is discussed 

analyses are presented in 

and pH). The 

in Appendix A. 

Appendix D. 

procedure for 

The results 

collecting 

of these 

Step Z — Site Investigation 

Geophysical Survey (east end) — Resistivity and magnetometer 

surveys were performed in late May 1984 to define the boundaries 

and depth of the disposal trench, to identify the presence of 

buried metal objects, to provide stratigraphic information, and 

to evaluate the presence of a contaminant plume. Prior to the 

survey, standing water was drained from the site in order to 

provide access for the field team. 

The magnetic survey of the Nash Road site was conducted using a 

40-foot grid pattern over the entire site. A north—south 

orientation was used on the traverses across the site. The 

magnetic base station was located offsite in a wooded area west 

of the site. 

The electrical resistivity (ER) survey of the Nash Road site was 

conducted using both soundings and profiles. Soundings were 

conducted first to a depth of 100 feet in order to interpret 

geologic and stratigraphic features. Other soundings were 

conducted to a depth of 30 feet and others only as deep as 

necessary to distinguish lenses of interest. Profiles were 

conducted at electrode spacings of "10, Z0, 30, SO, and 70 feet. 

Figure III.2 shows the location of the ER sounding and profile 
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stations. 

Magnetometer 

Appendix C. 

Field procedures are outlined in Appendix 

sounding, and profile field data are included 

A. 

in 

Groundwater Monitoring — A network of five deep and two shallow 

groundwater sampling wells was installed in June 1904. The 

locations of the wells were chosen to provide information about 

the geology of the subsurface and the groundwater flow regime at 

the entire ?"4ash Road Landfill (see Figure XII.1>. Soil was 

drilled and sampled from ithe ground surface to the top of the 

bedrock. 5tainless steel wells were installed with filter sand 

packs, and primary and secondary bentonite seals. 

Each well was logged visually during drilling and later with a 

downh'ole gamma lagging unit. Additionally, aquifer 

characteristics were evaluated by means of in—situ falling head 

permeability tests and routine water level measurements! To 

further characterize the lithology of the site soils, a grain 

size analysis of each soil unit was performed in the laboratory, 

according to A5TM D—422—63. 

Groundwater samples were taken in July 1984 from the seven 

sampling wells and from a nearby unused residential well. 

Groundwater samples were analyzed for the IS indicator 

parameters; the chemical analytical results were not available as 

of the writing of this draft report, but will be provided to 

NY5DEC in the final Phase II report. All field procedures are 

detailed in Appendix A. Boring logs and well schematics and 
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grain 

shown 

size analyses are included 

on Figures IV.16 and IV.17. 

in Appendix B. Gamma logs are 

Sediment Sampling — Sediment samples were collected in July 1984 

at three locations in the western part of the site, as shown on 

Figure III.l. It was originally planned that surface water would 

also he collected at these locations, but no surface water was 

present on this end of the site. Locations of the sampling 

paints are along the western and northern margins of the site and 

were chosen to complement the earlier surface water sampling 

network and to provide information about offsite surface movement 

of contaminants in a westerly and northerly direction. Sediments 

are being analyzed for Pb, Cr, Cu, Cd, CN, Hg, Ni, Zn, and 

organic priority pollutants. Again, chemical analytical, results 

will be presented in the final Phase II report. 

Air Survey — An I-1NU meter survey was performed during July 1984 

to evaluate the presence of organic vapor contamina.nts. No 

contamination was detected. The procedure for this survey is 

described in Appendix A. Field data is presented in Appendix D. 

111-4 



TABLE III.1 

WORK PLAN - TASK DESCRIPTION 
(as implemented) 

NIAGARA SANITATION, NASH ROAD 

TASKS DESCRIPTION OF TASK 

Step I — Emergency Evaluation 

Perform Surface Water 
Sampling and Analyses 

Inspect the site and collect 5 
water samples around the disposal 
trench. Analyze the samples for 
methylene chloride, chloroform, 
carbon tetrachloride, benzene, 
toluene, chlorobenzene, 1,1,2— 
trichloroethane, tetrachlaroethene, 
1,1,2,2—tetrachlaroethane, 
triehloroethene, trichlorobenzene 
(and isomers), dichlorobenzene (and 
isomers), hexachlorobutadiene, 
total organic halogens and pH. 

Step 2 — Site Investigation 

II—A Update Work Plan Review the information in the Phase 
I report, and Step 1 evaluation, 
and revise the Phase II work plan. 

II—B Conduct Geophysical 
Studies 

Conduct EM and resistivity to 
define the boundary and depth of 
the disposal trench and to provide 
hydrogeological information. 

II—C Conduct Boring/Install 
Monitoring Wells 

Install 7 stainless steel sampling 
we lis. 

TI-D Construct Test Pits/ 
Auger Holes 

No Further construction of test 
auger holes necessary. 

II—E Perform Sampling and 
Analysis 
Soil samples from 
borings 

Collect samples during drilling at 
5-foot intervals or at changes in 
subsurface lithology. Perform 
grain size analysis of each 
lithologic unit on site. 

Soil samples from 
surface soils 

Sail samples from test 
pits and auger holes 

No further sampling necessary 

No further sampling necessary 



TABLE III.1 (cont.) 

TASKS DESCRIPTION OF TASK 

Sediment samples -from Collect 3 sediment samples at the 
surface water west end and analyze samples -for 

Pb, Cr, Cd, Cu, CN, Hg, Ni, Zn, and 
a GC/MS organic priority pollutant 
scan. 

Groundwater samples Collect samples from the 7 new 
monitoring wells and analyze for 
the parameter listed in Step 1. 

Surface water samples No water at west end of site at 
time of investigation. 

Air samples Using the HNU, determine if organic 
vapors are present. 

Uaste samples No further sampling necessary, f 

II—F. Calculate Final HRS Revise MRS based on the field data 
collected in Tasks IIB-IIE, 
complete the HRS form. 

Conduct Site Prepare final report containing 
Assessment Phase I report , addit ional field 

data, final HRS and HRS 
documentation records, and site 
assessments. The site assessment 
will consist of a conceptual 
evaluation of alternat ives and a 
preliminary cost estimate of the 
most probable alternative. 

II—H Project Management Project coordination, administra
tion and reporting. 
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SECTION IV 

SITE ASSESSMENT 

Site Togograghyi 

The site is an inactive land-Fill located in the Town a-F 

Wheat-Field, Niagara County, adjacent to the North Tonawanda City 

boundary. The site is a rectangular area, seven acres in size. 

It is surrounded by a suburban residential area, and is partially 

overgrown with trees and marsh vegetation. Dirt roads provide 

access to and within the site. 

The land-Fill is visible to many o-F the residential neighbors 

south a-F the site. It is used by nearby residents as a jogging 

area, dirt bike track, and general play area. 

Access to the site is open and unguarded. National Fuel Gas 

Corporation has a -Facility adjacent to the western border o-F the 

site. A gas pipeline, a salt—brine pipeline, and above-ground 

electrical lines also pass through the site along the southern 

boundary. 

Before dumping began, the site was a swamp area with surface 

water drainage to the north toward Sawyer Creek. General surface 

topography is shown on Figures IV.1 and IV.2. Dumping of wastes 

and excavation of a disposal trench has resulted in irregular 

ground surface topography. Relief on the site is greater than 10 

feet. 

The volume of onsite surface water -Fluctuates seasonally. In the 
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spring, approximately one-third of the site is underwater; in 

late summer, only a few of the deeper (~10 ft) ponds remain. The 

northern margin of the site is hounded in most parts by a ditch, 

which, in the spring, contains surface water. The large ponds 

and the disposal trench drain into this ditch. 

During our field activities in May through July, "1984, abundant 

wildlife was observed on the site, including birds, rabbits, 

frogs, turtles. No human use of surface water was observed. 

Groundwater is similarly unused, although an older home adjacent 

to the site has a (unused) residential water well. It is 

possible that other older homes in the vicinity of the landfill 

have residential wells. (Niagara Co. Dept. of Health is unaware 

of any other existing wells.) All nearby residents presently are 

supplied with municipal drinking water. 

Si^e L 'ildESaefilasia 

Regional Geology 

The Nash Road Site is located in the Erie-Ontario Lowlands 

physiographic province. The bedrock of this region is 

predominantly limestone , dolostone , and shale. 

In the recent past, most of New York State, including the site, 

has been repeatedly covered by a series of continental ice 

sheets. The activity oP the glacier widened preexisting valleys 

and deposited widespread accumulations of till. The melting of 

ice, ending approximately 12,000 years ago, produced large 
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volumes of meltwate 

deposited thick acc 

r •, this water 

umulations of 

subsequently shaped channels and 

stratified, granular sediments. 

As glacial ice retreated from the region, meltwater formed lakes 

in front of the ice margin. This region is covered by lake 

sediments, the most recent being from Lake Tonawanda, an elongate 

lake which occupied an east -west valley and drained north into 

Lake Iroquois. The sediments consist of blanket sands and beach 

ridges which are occasionally underlain by lacustrine silts and 

clays. 

Granular deposits in this regi 

aquifers, whereas lacustrine c 

inhibit groundwater movement. H 

sediments, such as silts and clay 

laminations and sand seams. The 

lateral groundwater movement thr 

materials. 

on frequently act as shallow 

lays, as well as tills, often 

owever, fine—grained, water—lain 

s, frequently contain horizontal 

se internal features facilitate 

ough otherwise low permeability 

Site Geology 

This analysis is based on subsurface information from the 

drilling program, downhole gamma logging and geophysical surveys 

and sounding of the site. Also used in this analysis were the 

USGb shallow barings made in 1902. 

Dedrock is Lockport Dalostone, occurring at depths varying from 

65 feet to 71 feet below the ground surface. The surface of the 

bedrock slopes approximately to the north (Figure IU.3) and forms 

IV  ~3 



a nort,l.-trendincf channel in the center of the site. An ER 

profile o-F the 70—-Foot deep surface (Figure 10.4) resulted in 

electrical values indicative o-F bedrock. Values south of the 

disposal trench, as seen on Figure IV.4 and all ER profiles are 

numerically lower and suggest a wet area. 

A till unit is located immediately above the bedrock surface. 

The till is a pink, very dense, silt and gravel with some sand. 

Grain size analyses show silt contents as great as 65%. Gravel 

size increases to the west. The till blankets the site with an 

average thickness of 25 feet. The 50—foot deep surface, which 

occurs within the till, has been mapped with ER profiling (Figure 

IV.5). The values are relatively consistent, except again for 

the low values south o-F the disposal trench. The top surface of 

the till, as shown on Figure IV.5, forms a channel trenching 

northwest, with a maximum relief across the study area of 17 

feet. 

Overlying the till is a lower sand unit. A grain size analysis 

of the unit indicates that it is a fine sand with approximately 

35% silt. This sand unit does not blanket the site, but rather 

occurs as a wedge—shaped unit, thickening to the north-center 

part of the site (Figure IV.7). At the western and eastern 

margin of the site, the sand unit has a thickness of less than 

one -Foot. An ER profile map of the 30—foot deep surface (Figure 

IV. Q) , which corresponds approximately with the depth of the 

lower sand, shows lower values south of the trench. Again, these 
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can be interpreted as an increased water content of the soils in 

this area. Based on its lithology and stratigraphic position, 

tliis sand unit is interpreted to be an early deposit of Lake 

Tonawanda. 

Above the lower sand and blanketing the site is a layered "fat" 

clay unit which grades vertically into a layered silty "lean" 

clay. Both of these units contain numerous sand seams. 

Hydrometer analyses of these Fat and lean clays confirm the 

vertically .increasing silt content. These clay units are classic 

examples of Lake Tonawanda deposits, as mapped by Muller (1977). 

The most likely mineralogy for the clay minerals is illite. Two 

ER profile maps of the ZO—foot ddep and 10—foot deep surfaces 

(both of which are within this clay unit) show, again, an area 

south of the trench with distinctly low resistivity values. This 

again is interpreted as the result of increased water content. 

Contours on the top surface of the upper clay unit, as shown on 

rigure IV.11, show a surface sloping gently north and west; 

ma.xlmum relief is 3 feet. 

An upper sand unit is located immediately above the clay unit, in 

all parts of the site except in the northeast corner. This sand 

unit varies in thickness from greater than 8 feet in the 

southwest to 0 feet in the northeast (Figure IV.12). A grain 

size analysis of this unit indicates a fine sand with 

approximately Z0% silt. This unit probably originated as a late 

deposit of Lake Tonawanda. 
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In tl.e eastern part, of tl.is site, tl.e upper sand is overlain by a 

layered silt. A grain size analysis of this silt shows that it 

contains approximately 20% sand and little clay. During testing, 

a suspension of this silt was extremely frothy and had a soapy 

odor. Tl.e occurrence of this fine-grained unit suggests a 

possible deepening of the Lake Tonawanda water. 

The uppermost unit on the site is a mixed sand/waste fill. This 

unit is defined best from the results of the magnetomert survey. 

Headings on the site were highly variable due to the disturbed 

soil, lanJfill type debris and buried metallic objects. On 

Figure 30.13, the areas of very high magnetic readings (greater 

than 58,000 gammas) are interpreted as buried ferromagnetic metal 

objects. The magnetic readings of 57,500 gammas are interpreted 

as disturbed soil areas and possibly buried ferromagnetic metal 

objects. 

The magnetic data indicates that there are five areas an the 

landfill that may be underlain by buried ferromagnetic metal 

objects. The data also suggest that the landfill has several 

distinct areas of disturbed soil, i.e., pits and/or trenches, and 

mixed soil/waste fill. Samples taken during drilling support 

this interpretation. 

Tl.e stratigraphic relationship between the units can be seen on 

the crass sections prepared from boring logs (Figures 10.14 and 

10.15). The locations of these lines are shown on the Plot Plan 
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{Figure III .1). The sand/waste mixed Fill cowers part of the 

ground surface and j.s underlain by the upper sand or the clayey 

silt. In virgin areas, the ground surface is either silt or 

sand. Excavation of the disposal trench, not shown on the cross 

section, would have exposed the fat clay in the base of the 

trench. 

Cross sections have also been prepared based on gamma log records 

(Figures IV.16 and IV."17). These cross sections show the same 

stratigraphy as those based on boring logs, as well as some finer 

detail and time Lines. For example, peaks A and B are on 

approximately horizontal lines suggesting site—wide thin sand 

seams within the lacustrine clay. Similarly, peak C corresponds 

to the occurrence of the lower sand unit and peak E to the upper 

sand' and sand/waste fill units. It should be noted that the 

gamma log responses of the upper sand unit and the fill/sand unit 

are the same due to the presence of the sand. These units are 

platted together on the gamma log crass sections. 

A cross section based on ER sounding values has been prepared and 

is shown on Figure IV.18. The location of this cross section 

line is shown on Figure IV.19. On the cross section, all 

lithologic units are discernablev. In addition, a 3—foot thick 

"wet zone* is indicated between depths of 16 feet and Z6 feet, 

sloping to the north. This ER peak corresponds roughly with the 

depths of peak B on the gamma log cross sections and therefore 

may indicate a silt or other low gamma count density material. 

Boring lags (OW—1 and OW-3) show this depth range to be a very 
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soft wet clay. This anomaly is of particular interest to the 

study because it coincides with the approximate depth of the 

disposal trench. 

I lydralogy 

To date, the hydrology o-F the Nash Road site is known from in— 

situ permeability tests, groundwater elevation measurements, 

limited chemical information, and our interpretations -From the 

subsurface geology. 

Surface Water Hydrology 

The occurrence and location of surface water on the Nash Road 

site is variable and seasonal. Most surface water bodies occur 

in small enclosed depressions, less than 3 feet deep. They are 

Formed by either snow meltwater or rainwater and generally 

disappear, due to evaporation, during the summer months. Water 

in these ponds was observed to be either clear or rust-colored. 

Most of these ponds are rimmed with marsh—type vegetation. Due 

to their temporal and enclosed nature, no water samples were 

taken in these ponds. 

In contrast to the small ponds, several large connected ponds and 

the disposal trench are located in the northeast section of the 

site and contain water year-round. The color of this water is 

clear, with occasional patches of green floating algae and weeds. 

The edges of these ponds are rimined with marsh-like vegetation. 

Numerous barrels and other debris can be seen floating in these 
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ponds. Local children reported to our field team that these 

ponds do not freeze in the winter. In the spring and early 

summer, these ponds drain into a ditch along the northern margin 

of the site. Water samples from these ponds and from the ditch 

were analyzed in July 1983, as an emergency measure to see if any 

contamination was leaving the site via surface water. The 

results of these analyses are shown on Table IV—1. Although all 

indicator parameters were tested, only total organic halogens and 

methylene chloride were found. It is interesting to note that 

the ditch water sample had slightly greater levels of 

contamination than any of the other pond and trench samples. 

This may indicate an additional water source to the ditch either 

west or north of the site. It should be noted that these 

chemical analyses were performed without complete quality 

assurance procedures due to the emergency response nature of this 

part of the study. 

Groundwater Hydrology 

Permeabilities for the various screened units are shown in Table 

IV.2. The magnitudes of the values are typical of the 

corresponding soil lithologies. The till/bedrock interface 

permeability is variable, depending upon the degree of fracture 

of the bedrock and the sand and gravel content of the till. 

The piezometric surface within the till is mapped on Figure 

IV.20. The configuration of the contours suggests a groundwater 

high beneath the center of the site. This high may be 

attributable to the occurrence of the lower sand unit, 
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TABLE TZ.l 

848J31/36330 

Analytical Results for Surface Water Samples 

Parameter SW—1 SW—2 SW—3 SW—4 SW—5 

Methylene Chloride, ug/1 11 <10 10 <10 <10 

Chloroform, ug/1 <10 <10 <10 <10 <10 

Carbon Tetrachloride, ug/1 <10 <10 <10 <10 <10 

Benzene, ug/1 <10 <10 <10 <10 <10 

Toluene, ug/1 <10 <10 <10 <10 <10 

Chlorobenzene, ug/1 <10 <10 <10 <10 <10 

1,1,2-trichloroethane, ug/1 <10 <10 <10 <10 <10 

Tetrachloroethane, ug/1 <10 <10 <10 <10 <10 

•1,1,2,2 - tetrachloroethene, ug/1 <10 <10 <10 <10 <10 

Trichloroethene, ug/1 <10 <10 <10 <10 <10 

Trichlorobenzene (isomers), ug/1 <10 <10 <10 <10 <10 

Dichlorobenzene (isomer), ug/1 <10 <10 <10 <10 <10 

Hexchlorobutadiene, ug/1 <10 <10 <10 <10 <10 

pH 6.9 8.1 7.1 7.4 7.4 

Total organic halogens mg/1 0.010 0.005 0.007 0.007 0.008 



i in in e d i atsl y abave the till, ac t, i ng a.s a. source of recharge -For 

the till. 

The thick, soft clay unit, above the lower sand may act as an 

aquitard, thus allowing only lateral recharge of the lower sand 

unit. Alternately, the clay may be permeable due to its soft 

(low density) consistency and layered fabric with numerous sand 

seams (see gamma logs) . Additionally, the excavation of the 

disposal trench removed part of the clay unit and possibly 

disturbed the clay Floor of the trench during the drag-line 

excavation procedure. This activity may have opened a new flow 

path by which surface water now may be connected with sand seams 

in the clay and possibly with the lower sand unit. 

The upper sand unit probably Forms a shallow perched aquifer, 

although no wells were placed in this unit. Based on our 

interpretation of the upper clay unit surface geometry (Figure 

IV. 11), we expect that flow direction within the shallow aquifer 

to fallow the contours of the underlying clay unit. Again, this 

clay unit has been partialIy excavated in the trench, thereby 

providing a connection between the upper aquifer and trench 

water, and, by extension, possibly into the lower aquifer. 
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TABLE IV. 2 

Summary 
In—Situ Permeability 

Well Permeability cm/see 

-4 
OW-1 4.37 x 10 silt 

-4 
OW—2 6.75 x 10 silt and sand 

-7 
OW-IB 0.43 x 10 till/bedrock 

— 6  

OW—3 1.43 x 10 wet zone in till 
-7 

OW—4 7.88 x'10 till/bedrock 
-4 

OW -5 7.5 x 10 till/bedrock 
-4 

OW—6 6.8 x "10 till/bedrock 
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QSQ&iiffii nation 
\ 

Analytical results of groundwater and sediment chemistry are not 

yet available. There Fore, no conclusions can be reached 

regarding the occurrence or extent of contamination in the 

surface or subsurface. When these results become available, they 

will be incorporated with, and interpreted in light of, 

assessment of site geology and hydrology. 

Air quality IINU survey indicated no air contamination. 
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SECTION V 

FINAL HAZARD RANKING SYSTEM 
•For 

Niagara Sanitation Land-Fill 
Nash Road 

Town o-F Wheat-Field 
Niagara County, New York State 

The site is an inactive land-Fill located in the Town of 

Wheat-Field, Niagara County (NYS) adjacent to the North Tonawanda 

City boundary. The site is rectangular totaling approximately 

seven acres. The Nash Road site is located in a suburban 

residential area, and is partly overgrown with trees and marsh 

vegetation. Nearby residents use the site as a Jagging area, 

dirt bike track, and play area. 

The Nash Road site was operated by Niagara Sanitation Company 

between "1964- and "1968. Both municipal and industrial wastes, 

including caustic materials and sludges, are disposed at the 

site. In addition, between 6/6/6*3 and 7/15/60, approximately 900 

cubic yards of chemical waste -From Love Canal was disposed in an 

excavated trench on this site (memo of 8/9/78 to Hennessy, 

NYSDOT>. 

Although some wastes are covered, protruding refuse is visible 

from the ground surface. Current concern centers on the possible 

unsafe containment of the potentially toxic waste and the 

migration of these wastes offsite. 

Chemical analysis of groundwater and surface sediments is 

ongoing. Results will be presented in a final Phase II report. 
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HRS COVER SHEET 

draft 
Facility name: Nasi? Road Landfill 

Location: Town of Wheatfield 

EPA Region: II 

Person (s) in charge of the facility: Ed Greinert 

Town Supervisor 

Town of Wheatfield, N.Y. 

Name of Reviewer: Eileen Gilligan Date: 8/13/84 

General description of the facility: 
(For example: landfill, surface impoundment, pile, container; types of 
hazardous substances; location of the facility; contamination route of major 
concern; types of information needed for rating; agency action, etc.) 

Landfill used by Niagara Sanitation 1964-1968 for both municipal 

and industrial wastes. Chemical waste from Love Canal was disposed on 

the site in 1968. Improperly closed, rubbish visible. Phenols, lead, 

and" organics found in soil and groundwater samples. 

Scores: SM - 6>67 (S - 5>65 S = i0.07 sa = 0.0 ) 
gw sw 

FE ="' s— =26.25 

SDC =37'50 

U 
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Facility Name: Nash Road Landfill Date; 8/13/84 

Surface Water Route Work Sheet 

Rating Factor Assigned Value 
(Ci rcle One) 

Multi-
pi ier Score Max. 

Score 
Ref. 

(Section) 

Observed Release 0 1 45 45 4.1 
If observed release Is given a value of 45, proceed to line [4] V" 
If observed release is given a value of 0, proceed to line [~2~] 

2 — Route Characteristics ii 2 

Facility Slope and 0123 1 3 
Intervening Terrain 

1-y r .  2 4 - h r .  R a i n f a l l  0 1 2 3  1  3  
D i s t a n c e  t o  N e a r e s t  0 1 2 3  2  6  
Surface Water 

Physical State 0123-1 3 

Total Route Characteristics Score 15 
3 —Containment 0123 1 3 4.3 
m 1—1 Waste Characteristics l,./, 

Toxicity/Persistence 0 3 6 9 12 15 @ 1 18 18 
Hazardous Waste 0 1 2 3 4 5(6^7 8 1 68 
Quant i ty 

Total Waste Characteristics Score 24 26 

^ Targets 

Surface Water Use 0 1 (2) 3 3 6 9 
Distance to a Sensitive® 1 2 3 2 0 6 
Envi ronment 

Population Served/ @ A 6 8 10 1 0 l»o 
Distance to Water 12 16 18 20 
Intake Downstream 24 30 32 35 40 

4.5 

Total Targets Score 6 55 

® If line (Tj is A5> multiply [T] x [T] x \s\s/^ 
If line [T] is 0, multiply JT] x [3] x (T| x [jf] 6480 64,350 

® Divide line [if] by 64,350 and multiply by 100 S = 10*07 
sw 
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Facility Name: Nash Road Landfill Date: 8/13/84 

Ground Water Route Work Sheet 

D-*- „ c + Assigned Value Multi-Rating Factor ,r. . n \ (Circle One) piler Score Max. 
Score 

Ref. 
(Section) 

Observed Release 0 1 45 45 3-1 

If observed release is given a score of 45, proceed to line f^rH ̂  
If observed release is given a score of 0, proceed to line [T] 

2 —Route Characteristics 3-2 
Depth to Aquifer of 0 1 2 3 2 6 
Concern 
Net Precipitation 0123 1 3 

; Permeability of the 0. 1 2 3 1 3 
Unsaturated Zone 

P h y s i c a l  S t a t e  0 1 2 3  1  .  3  

Total Route Characteristics Score 15 

Containment 0 12 3 1 3 3.3 

nn 1—1 Waste Characteristics 

Toxicity/Persistence 0 3 6 9 12 l£L® 1 18 18 
Hazardous Waste 0 12 3 4 5^y7 8 1 6 8 
Quantity 

3.4 

Total Waste Characteristics Score 24 26 

Targets 

Ground Water Use /^\C^ 2 3 3 3 9 
Distance to Nearest. (o) 4 6 8 10 1 0 40 
Wei 1/Population 12 16 18 20 
Served 24 30 32 35 40 

3.5 

Total Targets Score 3 49 

® If line [TJ is 45, multiply [TJ x [4] x [jf] 
If line [T] is 0, multiply [2~] x j~B~l x f4] x 5 3240 57,330 

Divide line [6~] by 57J330 and multiply by 100 S - 5.65 

GROUND WATER ROUTE WORK SHEET 



Facility Name; Nash Road Landfill Date; 8/13/84 

Air Route Work Sheet 

Rating Factor Assigned Value 
(Circle One) 

Multi-
pl ier Score Max. 

Score 
Ref. 

(Section) 

Observed Release ® ^5 1 0 k5 5.1 
.Date and Location: July 1984 Air Quality Survey 
Sampling Protocol: HNU survey 
If line [T] is 0, the S = 0. Enter on line |~5] \/ 
If,line [f] is k5, then proceed to line [T] 

0 Waste Characteristics 5-2 
.Reactivity and 0 1 2 3 1 3 Incompatibi1i ty 
Toxici ty 0 1 2 3 3 9 Hazardous Waste 0 1 2 3 5 6 7 8 1 8 

I Total Waste Characteristics Score I 20 

Targets 5.3 
Population Within 0 9 12 15 18 1 30 
4-Mile Radius 21 Ik 27 30 

30 
Distance to Sensitive 0 1 2 3 2 6 
Envi ronment 

Land Use 0 1 2 3 1 3 

Total Targets Score 39 

® Multiply [TJ x |T1 35,100 

^ Divide line by 35,100 and multiply by 100 S = o — a 

AIR ROUTE WORK SHEET 



Facility Name: Nash Road Landfill Date: 8/13/84 

Direct Contact Work Sheet 

Rating Factor Assigned Value Multi-
(Ci rcle One) piier Score Max. 

Score 
Ref. 

(Section) 

^3 Observed Incident kS 1 0 *»5 8.1 

If line [ij is ^5, proceed to line (VJ 
If line JT] is 0, proceed to line fH 

Accessibility 0 12 1 3 3 8.2 

Containment 0 (T|) 1 15 8.3 
fin 1—' Waste Characteristics 

Toxicity 0 1 2 (3) 5 15 15 8. U 

Targets 

Population Within 0 12 (3") h 5 k 12 20 
1-Mile Radius W 

Distance to a (0) 12 3 4 0 12 
Critical Habitat 

8.5 

Total Targets Score 12 32 

3 |f une Q] is ^5, multiply [T]j x QT) x [5] 
If line [T] is 0^ multiply [Y] x [J] x 0 x [5") 8100 21,600 

^ Divide line 6 by 21,600 and multiply by 100 S - = 37.50 
L/v 
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Facility Name Nash Road Landfill t. Date: 8/13/84 

Fire and Explosion Work Sheet 

Rating Factor Assigned Value 
(Ci rcle One) 

Multi
plier Score Max. 

Score 
Ref. 

(Sect ion) 

Containment • ® 1 3 3 7.1 
m 1—1 Waste Characteristics 7.2 

Direct Evidence 
1gni tabi1i ty 
Reactivity 
Incompatibi 1 i ty 
Hazardous Waste 
QuantIty 

© 3 1 
A 1 2 (3) 1 
© 1 2 3 1 
® 1 2 3 1 
0 1 2 3k 5 ©7 8 1 

0 
3 
0 
0 
6 

3 
3 
3 
3 
8 

Total Waste Characteristics Score 20 

Targets 

Distance to Nearest 
Population 
Distance to Nearest 
Bui 1 ding 

Distance to Sensitive (o) 1 2 .3 
Env i ronment 

Land Use 
Population Within 
2-Mile Radius 
BuiIdings Within 
2~Mile Radius 

0 1 2 @ k 

0 © 2 3 

0 ' ® 3 ' 
0 1 2 3 © 5 

3 

1 

0 

2 
4 

0 1 2 3 © 5 

Total Targets Score 

5 

3 

3 

3 
5 

14 2k 

7.3 

0 Multiply 0 x (7] x [J] 378 1,M»0 

Divide line 0 by 1,kk0 and multiply by 100 Spp = 0 26.25 

FlRE AND EXPLOSION WORK SHEET 



Facility Name: Nash Road Landfill Date: 

Worksheet for Computing Su M 

S s 2  

Groundwater Route Score (S ) gw •  5 .65 31.92 

Surface Water Route Score (S ) sw 10.07 101.40 

Air Route Score (S ) 3 0.0 0.0 

2 2  2 S + S + S gw sw a 133.32 

/  s2 + s2 + S2. 
" gw sw a 11.54 

]/ S2 + S2 + S2 / 1.73 = S = v gw sw a M 6.67 

WORK SHEET FOR C O M P U T I N G  S M  



DOCUMENTATION RECORDS 
FOR 

HAZARD RANKING SYSTEM 

INSTRUCTIONS: The purpose .of these records is to provide a convenient 
way to prepare an audi cable record of the data and documentation used to 
apply the Hazard Ranking System to a given facility.' As briefly as pos
sible summarize the information you used to assign the score for each 
factor (e.g., "Waste quantity = 4,2.30 drums plus 800 cubic yards of 
sludges"). The source of information should be provided for each entry 
and should be a bibliographic-type reference that will make' the document 
used for a given data point easier to find. Include the location of the 
document and consider appending a copy of the relevant page(s) for ease 
in review. 

FACILITY NAME: Nash Road Landfill 

LOCATION: Nash Road, Town of Wheatfield, Niagara Co., New York 

j 

1 



GROUND WATER ROUTE 

1 OBSERVED RELEASE 

Contaminants detected (5 maximum): 

lead 
nickel 
phenol 
total halogenated organics 
arsenic 

Rationale for attributing the contaminants to the facility: « 

groundwater sample from U.S.G.So study (1982) 

* * * 

2 ROUTE CHARACTERISTICS 

Depth to Aquifer of Concern 

Name/description of aquifers(s) of concern: 

1.) shallow aquifer in upper (surface) sand unit 

2.) low aquifer at till/bedrock interface 
(Engineering Science/Dames & Moore soil borings) 

Depth(s) from the ground surface to the highest seasonal level of the 
saturated zone [water table(s)] of the aquifer of concern: 

1.) approximately 0 feet 

2.) approximately 8 feet 

(ES/D&M soil borings and field investigations) 
Depth from the ground surface to the lowest point of waste disposal/ 
storage: 

27 feet in disposal trench 

(New York State Department of Transportation memorandum of August 9, 
1978) 
(Niagara County Department of Health memorandum from M. Hopkins, 
January 27, 1984) 

2 



Net Precipitation 

Mean annual or seasonal precipitation (list months for seasonal): 

40" 

(Federal Register, volume 47 no.-137., Friday July 16, 1982) 

Mean annual lake or seasonal evaporation (list months for seasonal): 
•> 

27" 

(Federal Register, volume 47 no. 137, Friday July 16, 1982) 

Net precipitation (subtract the above figures): 

; 40" - 27" = 13" 

Permeability of Unsaturated Zone 

Soil type in unsaturated zone: 
In western part of site, surface soil is a fine to medium sand. In 
eastern part of site, surface soil is clayey silt with trace of fine 
sand.-

Permeability associated with soil type: 
—3 1.) western part: 10 cm/sec (Lambe & Whitman) 

_4 2.) eastern part: 5 x 10 cm/sec (in-situ test) 

Physical State: 

Physical state of substances at time of disposal (or at present time for 
generated gases): 

solids 
liquids in drums 

(Dames & Moore site visit) 
(memo of August 9, 1978) 

3 



3 CONTAINMENT 

Containment 

Method(s) of waste or leachaDe containment evaluated: 

drums and uncontained wastes 

Method with highest score: 

drums 

4 WASTE CHARACTERISTICS 

Toxicity and Persistence 

Compound(s) evaluated: 

phenol 
lead 
nickel 
arsenic 
(O.S.G.S. study, of 1982) 

Compound with highest score: 

lead 
(3,3) 

chlorotoluenes 
benzoyl chloride 
benzoic acid 
(Hooker letter of May 9, 1968) 

18 

Hazardous Waste Quantity 

Total quantity of hazardous substances at the facility, excluding those 
with a containment score of 0 (Give a reasonable estimate even if 
quantity is above maximum): 

900 cubic yards of chemical waste from Love Canal plus unknown quantity 
of other industrial waste 

Basis of estimating and/or computing waste quantity: 

DOT memo of August 9, 1978 

• * 

4 



5 TARGETS 

Ground Water Use 

Use(s) of aquifer(s) of concern within a 3-mile radius of the facility 

Available for industrial use 

(Discussion with M. Hopkins, Niagara Co. Dept. of Health, 1983) 

Distance to Nearest Well 

Location of nearest well drawin'g from aquifer of concern or occupied 
building not served by a public water supply: 

Ostermari residential well at 7403 Nash Road (presently unused but 
useable) 

Distance to above well or building: 

1,000 feet 

Population Served by Ground Water Wells Within a 3-Mile Radius 

Identified water-supply well(s) drawing from aquifer(s) of concern 
within a 3-mile radius and populations served by each: 

None. 

\ 

Computation of land area irrigated by supply vell(s) drawing from 
aauifer(s) of concern within a 3-mile radius, and conversion to 
population (1.5 people per acre): 

Not applicable. 

Total population served by ground water within a 3-mile radius: 

• 0. 
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SURFACE WATER ROUTE 

1 OBSERVED RELEASE 

Contaminants detected in surface water at the facility or downhill from 
it (5 maximum): 

TOX 
methylene chloride 

Rationale for attributing the contaminants to the facility: 

Analysis of surface water samples in June 1983 by Engineering Science/ 
Dames & Moore 

• * • . 

2 ROUTE CHARACTERISTICS 

Facility Slope and Intervening Terrain 

Average slope of facility in percent: 

0% 

(U.S.G.S. topographic map; Tonawanda East, N.Y.) 

Name/description of nearest downslope surface water: 

Sawyer Creek 

(U.S.G.S. topographic map; Tonawanda East, N.Y.) 

Average slope of terrain between facility and above-cited surface water 
body in percent: 

<1% 

(U.S.G.S. topographic map; Tonawanda East, N.Y.) 

Is the facility located either totally or partially in surface water? 

Yes. Wastes in swamp areas and in water-filled disposal trenches. 



Is C h e  f a c i l i t y  c o m p l e t e l y  s u r r o u n d e d  b y  a r e a s  o f  h i g h e r  e l e v a t i o n ?  

No. 

(U.S.G.S. topographic majS; Tonawanda East, N.Y.) 

1-Year 2&-Hour Rainfall in Inches 

2.1" 

(Federal Register vol. 47, no. 137, Friday July 16, 1982) 

Distance to Nearest Downslope Surface Water 

0.25 miles 

(U.S.G.S. topographic map; Tonawanda East, N.Y.) 

Physical State of Waste 

liquid and solid 

(Dames & Moore site visit memo of 8/9/78) 

Jr 

'3 CONTAINMENT 

Containment 

.Method(s) of waste or leachate containment evaluated: 

drums and uncontained 

(NYSDEC memo of August 9, 1978) 

Method with highest score: 

drums 
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4 WASTE CHARACTERISTICS 

Toxicity and Persistence 

Compound(s) evaluated 

phenol 
lead 
iron 
nickel 
(U.SG.?. study - 1982) Compound with highest score: 

lead 
(3,3) 18 

chlorotoluenes 
benzoyl chloride 
benzoic acid 
(Hooker letter of May 9, 1968) 

Hazardous Waste Quantity 

Total quantity of hazardous substances at the facility, excluding those 
with a containment score of 0 (Give a reasonable estimate even if 
quantity is above maximum): 

900 cubic yards of chemical waste from Love Canal and unknown quantity 
of other industrial waste 

Basis of estimating and/or computing waste quantity: 

NYSDOT memo of August 9, 1978 

* * * 

5 .TARGETS 

Surface Water Use 

Use(s) of surface water within 3 miles downstream of the hazardous 
substance: 

recreation 
transportation 

(numerous ES/D&M site visits) 

8 



Is there tidal influence? 

No. 
\ 

' Distance to a Sensitive Environment (Ref; u.S.G.S. topographic-map) 

Distance to 5-acre (minimum) coastal wetland, if 2 miles or less: 

None within 2 miles. 

Distance to 5-acre (minimum) fresh-water wetland, if 1 mile or less 

None within 1 mile. 

Distance to critical habitat of an endangered, species or national 
wildlife refuge, if 1 mile or less: 

None within 1 mile, 

Population Served by Surface Water 

Location(s) of water-supply intake(s) Qithin 3 miles (free-flowing 
bodies) or 1 mile (static water bodies)-downstream of the hazardous 
substance and population served by each intake: 

None. 

(U.S.G.S. topographic map; Tonawanda East, N.Y.) 

9 



Computation o£ land area irrigated by above-cited intake(s) and 
conversion to population (1.5 people per acre): 

Not applicable. 
\ 

Total population served: 

0. 

Name/description of nearest of above water bodies: 

Not applicable. 

Distance to above-cited intakes, measured in stream miles. 

Not applicable. 

10 



AIR ROUTE 

1 OBSERVED RELEASE • x 

Contaminants detected: 

None detected with HNU meter during air survey of site by Dames & Moore 
in July, 1984. 

Date and location of detection of contaminants 

Not applicable. 

Methods used to detect the contaminants: 

Not applicable. 

Rationale for attributing the contaminants to the site: 
Not applicable. 

* • • 

2 WASTE CHARACTERISTICS 

Reactivity and Incompatibility 

Most reactive compound: 
Not applicable. 

Most incompatible pair of compounds: 

Not applicable. 

11 



A.IR ROUTE 

1 OBSERVED RELEASE • * 

Contaminants detected: 

None detected with HNU meter during air survey of site by Dames & Moore 
in July, 1984. 

Date and location of detection of contaminants 

Not applicable. 

Methods used to detect the contaminants: 

Not applicable. 

Rationale for attributing the contaminants to the site: 
Not applicable. 

* • * 

2 WASTE CHARACTERISTICS 

Reactivity and Incompatibility 

Most reactive compound: 
Not applicable. 

Most incompatible pair of compounds: 

Not applicable. 

11 



T o x i c i t y  

M o s t  t o x i c  c o m p o u n d :  

Not applicable. 

Hazardous Waste Quantity 

Total quantity of hazardous waste: 

Not applicable. 

Basis of estimating and/or computing waste quantity: 

Not applicable. 

• * * 

3 TARGETS 

Population Within &-Mile Radius 

Circle radius used, give population, and indicate how determined: 

0 to 4 mi ^"to 1 0 to 1/2 mi 0 to 1/4 mi 

Approximately 1800 people 

(estimate from U.S.G.S.;topographic map) 

Distance to a Sensitive Environment 

Distance to 5-acre (minimum) coastal wetland, if 2 miles or less: 

None within 2 miles. 

(U.S.G.S. topographic map) 

Distance to 5-acre (minimum) fresh-water wetland, if 1 mile or les 

None within 1 mile. 

(U.S.G.S. topographic map) 

12 



Distance to critical habitat of an endangered species, if 1 mile or 
less: 

None within 1 mile. 

(Conversation with G. Bhtcheller of NYSDEC, Region 9) 

Land Use (Ref.: Numerous site visits by ES/D&M personnel) 
Distance to commercial/industrial area, if 1 mile or less: 

0.01 mile (adjacent to National Fuel Gas installation) 

Distance to national or state park, forest, or wildlife reserve, if 2 
miles or less: 

None within 2 miles. 

Distance to residential area, if 2 miles or less: 

0.01 mile (adjacent to suburban area) 

'Distance to agricultural land in production within past 5 years, if 1 
mile or less: 

0.01 mile (adjacent to corn field) 

Distance to prime agricultural land in production within past 5 years, if 
2 miles or less: 

None within 2 miles. 

Is a historic or landmark site (National Register or Historic Places and 
National Natural Landmarks) within the view of the site? 

No. 

13 
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NIAGARA COUNTY HEALTH DEPARTMENT 
MEMORANDUM 

DATE: JanuaAy 27, 1984 

TO: PetCA Buechl 

FROM: Michael Hopkins ft• 

SUBJECT: INFORMATION REGARDING NIAGARA SANITATION 
NASH ROAD LANDFILL [REQUESTED IN DECEMBER 1983 
TELEPHONE CONVERSATION) 

Attached aAe copies oi vaAlous documents iAom OUA illes Ae.gaA.dTng the. 
NlagaAa Sa.nttatA.on - Nash Road Site. These doc.ume.ntA> aAe provided ioA 
youA InioAmatlon and may be pAovlded to youA consultants &OA Phase II State 
SupeAlund Investigation pAovlded this depaAtment Is pAopeAly cAedlted ioA any 
InioAmatlon used In the Phase II AepoAt OA subsequent AepoAts. 

This depaAtment has vaAlous otheA InioAmatlon AegaAdlng this site which Is 
not attached but Is available ioA Inspection li deslAed. This InioAmatlon 
Includes dAawlngs oi the Hooken "BAlne Line", City oi NoAth Tonawanda 
SeweA maps ioA neaAby aAeas, OAlglnal dAawlngs by KAehblel EnglneeAS showing 
the pAoposed location and dimensions oi the disposal tAench |{OA Love Canal 
wastes, OAlglnal letteAS between DOT and NCHD 1 1968) and OAlglnal boAlng logs 
and locatoA dAawlngs ioA test boAlngs made on site. In 1968 pAloA to dlqqlna 
the disposal tAench. 

The Investigation conducted by this depaAtment In June, July and August oi 
1983 came to the iollowlng conclusions: 

1. TheAe Is Aeasonable evidence In the ioAm oi plans, coAAespondence, 
etc., which Indicates that wastes iAom the Love Canal weAe disposed 
oi at this site. It Is suspected that disposal occuAAed In a tAench 
dug speclilcally ioA this puxpose. 

2. This depaAtment was unable to locate any peASon who• claims to have 
been pAesent when Love Canal wastes weAe disposed oi OA who could 
pAovlde ilASt-hand InioAmatlon on such disposal. 

3. VOAIOUS OAQJX. Aesldents, ioAmeA Aesldents, City oi NoAth Tonawanda 
ojilclals and a ioAmeA equipment opeAatoA have AepoAted that 
IndustAlal wastes weAe obseAved In aAeas oi landilll used ioA 
municipal disposal. Those wastes aAe said to Include caustics 
In dAums, batteAy cases, gAaphltc, pallets and laminating compounds, 
but not the wastes iAorn Love Canal. 



PeteA Buechi 
Page. 2 
JanuaAy 27, 19&4 

4. It Is believed that much oj$ the municipal waste and the industAial 
wastes l^ted above weAe buAied in foAmeA ponds and boAAow pits. 

os of the disposal anea was always wet and swampy pAioA to 
disposal actcvsty. At least one laAge tAench was dug specifically 
foA munxcspal waste disposal. 

5.  TheAe is no specific evidence indicating that off site migAation 
of contaminants has occuAAed OA that a d-Uect contact hazaAd is 
pAesent; hotveveA, the available data Is not conclusive in this 
Aespect. 

ld^t^Tp^nteC:0rU'Cd^ *0pUo.u}-uP investigation at this site to be necessaAiy. 
Addstconai sampling and analyses of so-tl and gAoundwateA aAe consideAed necessaAy 
to whetheA OA not-Aessdential aAeas adjacent to the site have been 

zonttMwnts fAom the site. This depaAtment is also conceAned 
t^1 ** n° avcuJ-able- *o assets the: potential of exposuAe to % £ % : ™  « ** 

I!jtt be- kzpt lniQfime-d of any activities of VEC 
}̂ tn* +•  ̂6e k<Lpt infoAmed of any additional 
snfoAmatcon youA depaAtment may have OA obtain in the futiiAe. 

Please feel fnee to contact me with any questions. 

MEH:cs 
Attachments 

cc: M. N. Vaughan 



August 9, 1970 

Disposal of Chemical Waste 
Contract FAC 67-15; VALS2 67-1 
LaSnlle Arterial, l-:ingara Falls, Niagara County paginal signed tv 

D. 11. KETCUfM 
D». H. Kca'cchum, Regional Director - Region 5 • 

«7. C. Hennes3yf Commissioner of Transportation, Bide/. 5, F.oora 507 

During tho course of construction of the LaSalla Arterial in 
the City of Pi agar a Falls, buried chemical waste '.."as encountered 
during excavation for a storn sever line along Frontier Avenue 
between 97th.and 99th Streets. Further exploration revealed 
that che chemical waste material extended under the proposed 
location of relocated Frontier Avenue north' of the existing 
street. The total quantity of chemicals in the proposed roadway 
was estimated to be 1100 CY. ITo chemicals wore found under, or 
south of, existing Frontier Avenue. 

When tho sower line excavation first began, the chemicals wars 
piled to one side along with the other excavated material. This 
prompted several complaints from adjacent -property owners about 
the offensive odor of the material. 

•/... 
After consulting with Hc-oker Chemical and the Niagara County 
Health Department, some of the cncruc?-1 s were trucked to an exist
ing dump owned by Hooker off Hyde Fork Blvd. near the north city 
line of Niagara Falls. After approximately 290 CY ware disposed 
of at this location, the contractor was advised by Hooker offi
cials that no more would be accepted at their dump. 

After negotiation with tho Town of V/hsatfield, and with the 
approval of tho Niagara County Health Department, the remainder 
of the chemical waste was trucked to a Town dump area off Mash 
Read in the Town of Wheatfield. — 

The following is a chronological summary of events from Haroh 15, 
1963, when the chemicals were first encountered to July 15, 1960, 
when, the disposal of the chemicals was completed. 

Date Event Source 

3-15-68 First encountered chemical waste Engineor1 s D5. v ry 
material between 97th and 93th Sts. 
in rclcented Frontier Ave. area. 

3-15-68 Contacted Hooker Chcm.. Co. requesting 
information on material makeup. 

3-19-68 Mr. Cnpong, property owner, complained 
of stench coming off chemical v;astc 
stockpile. 

Joe Cains Diary 

ncr-r's di-ry 
Jon Cain'5; di* • -/ 
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/ a Event Source 

3-27-68 

D-6Q Messrs - Popovici, Maida, Niagara County Joe Cain's diary 
Health Dept. investigating 

3-22-68 - Ken Reitneier, supervising Soils and Memo dated 
Materials Engr., investigated and wrote 3-22-68 
memo this date recommending removal of 
chemical waste. 

3-25-60 Mr. Popovici telephoned ordering chemical Joe Cain's diary 
waste excavated to date, removed from 
project site and disposted of at a dump 
operated by Hooker Chemical Co. located 
off Hyde Park Blvd. near north city line. 

sation 3-25-68 from Ernest R. Gedeon, 
Niagara County Health Dept. 

Letter dated 
3-27-68 

Letter dated 
4-1-63 

Letter dated 
4-1-63 

4-1-68 Letter from J.P. Cain, ordering con
tractor to remove chemic,al v/aste to the 
Hooker Dump on Hyde Park Blvd., 

1 . r. 
4-1-68 Stimm sent letter disputing work to 

removed chemical waste material. - • 
i 

4-3-68 Removal of chemical waste to Hooker'3 Joe Cain's diary 
dump site off Hyde Park Blvd. began. 

4-8-68 Hooker off.icj.als (Fred T. Olotka) Joe Cain's diary, 
ordered a halt to further dumping of 
chemical waste at their Hyde Park Blvd. 
dump. Niagara County Health Dept. 
informed. 

<• 

4-15-68 Letter to Robert W. Sweet, Chief Engineer Letter dated 
from A. J. Kopczynski recommending extra 4-15-60 
payment for work to remove approx. 
1,000 CY of chemical v/aste. 

4-23-68 Letter to J. P. Cain from Stimm request- Letter dated 
• ing permission to use Town of Wheat- 4-23-68 
field dump site. 

* ** 

4-25-68 Maps and borings received from Krehbiel, Package dated 
Quay, Rugg & Hall, Engr. - Bel Air 4-25-68 
Subdivision. 

5-1-68 Letter to Ernest R. Gedeon, Chief Air Letter dated 
Pollution Control, Niagara County Health 5-1-68 
Dept. from J.P. Cain outlining proposed 
method of disposing of chemical v/aste. 



Date Event Source 

5-3-68 Win. Friedman, Jr., Asst. Comm. of 
Env. Health, telephoned listing informa
tion he will require before approval 
of Wheatfield site is given. 

5-6-68 Letter from Friedman confirming the 
above telephone conversation (5-3-68) 
to Brzeninski (Stimm) requesting per
mission to use Wheatfield dump. 

5-9-68 Letter from Hooker (Fred Olotka), 
listing makeup or chemical waste from 
ground samples taken. 

5_16_68 Boring taken on Frontier Ave. between 
97th and 99th Sts. to determine the 
limits of chemical waste. 

5-16-68 Borings of proposed Wheatfield dump 
site sent to Friedman, Niagara County 
Health. 

5-21-6-3 Verbal permission received from 
Friedman granting permission to use 
Wheatfield site. Loircr ordering 
Stimn to excavate and remove chemical 
v;aste to Wheatfield. 

5-27-68 Began excavating Wheatfield dumpsite. 

5-6-68 Began hauling chemical waste to dump. 

7-15-6S Complete all work including regrading 
dump site. 

Memo to Files 
dated 5-3-60 

Letter dated 
5-6-68 

Letter dated 
5-9-68 

Memo dated 
5-16-68, P. 
Nowadl to J.P.Ca 

Letter dated 
5-16-53, P. 
Nowadly to Fried 

J. Cain's diary. 

Letter dated 
5-21-6 Cain to 
Stintm. 

MURK II.dated 
5-27-53- , 

KURK II 6-6-68 

MURK II 7-15-63 

The disposal area off Nash Road was visited on August 8, 1973 by 
J. Powers, Jr., and P. Goodman of ny staff. Although they were 
unable to pin point the exact location of the buried chemicals, 
the aooroximate area was examined and no sign of the cnemicals 
was found. The area in which the chemicals were buried was an ^ 
excavation approximately 100 ft. by 30 ft. by 27 ft. deep. The) 
area is located in a Town of Wheatfield dump just north of the 
North Tonawanda City Line, approximately 1/2 mile east of Nash 
Road and 1/2 mile south of Niagara Falls Blva. There has 
no development in the area and no apparent hazard exi3^ & u-
time. 
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Our records indicate that the chemicals were placed in the (/> 
100' x 30* area to a depth of approximately 15 ft. and covered 
with at least 12 ft. of the excavated material. A review of 
Inspectors' reports indicates that the estimate of 1100 CY 
chemicals was exceeded by .about 50 percent for a total of (LGO0) 
CY + placed in this excavation. V -

Disoo3al of the chemicals in the Nash Road area v/as done with 
the" full knowledge and consent of the Town of I.Tieatfield and 
the Niagara County Health Dept. Soil exploration was conducted 
by our Soils Engineer prior to disposal of the chemicals and 
the area was found to be acceptable for disposal purposes. 

Attached are copies of all pertinent correspondence, drawings 
and boring logs. 

DHIC: JEP: mh 

Attachments 
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' L_j LljUE'-aSr Industrial charmcals o.v.».oN 

N I A G A R A  F A L L S .  N E W  Y O R K  1  4  3  O  2  .  P H O N E  ( 7 1 6 )  2 8 5 - 6 6 5 5  

Hay 9, 196S 

Mr J P Caine 
Resident Engineer NYS Dept of Transportation 
355 - 77th Street 
Niagara Falls, New York 

Subject: LaSalle Expressway - Ground Samples 

Dear Mr Caine: 

inis letter is written in reply to your phone conversation with ui on 
May 3rd. 

Samples of liquors taken from the 97 - 99th Streets excavation on March 
15, 1958 analyzed as follows: 

Specific gravity @ 25°C 
PH 
Loss on ignition 
Flash pt °F 
Chlorate, Phosphorous and Fluori 

= 1.198 
= 3.0 
= 86. HZ, 

130 (Cleveland open cup) 
de = None 

We were able to detect small amounts of chlorotoluenes, trace benzovl 
chloride Sid approximately 5% benzoic acid in this material. 

T sample taken represented the worst portion of the excavation. It 
obtained from organic puddles in the vicinity of the dirt pile. 

Very truly yours 

' /: • 

Fred T Olotka 
Technical Supervisor 
sj 

cc W M Friedman - Niagara County Health Department 
E R Gedeon — Niagara County Health Department 
E Padlo 
J N Brogard 



NEW YORK STATE- GEOLOGICAL ASSOCIATION 

54th ANNUAL MEETING 

October 8-10,  1982 

Amherst ,  New York 

GUIDEBOOK FOR FIELD TRIPS IN WESTERN NEW YORK, 

NORTHERN PENNSYLVANIA AND ADJACENT, SOUTHERN ONTARIO 

Edward J .  Buehler  

and 

Parker E.  Calkin 

Edi tors  

Department of  Geological  Sciences 
State Universi ty of  New York a t  Buffalo 

Held in Conjunction with 
11th Annual  Meeting Eastern 
Section American Associat ior  
of  Petroleum Geologists  

.Published by the New York State Geological  Associat ion.  Guidebook available 
from.the executive secretary:  M.P.  Wolf ,  Geology Department,  Git t leson 
Hall ,  Hofstra Universi ty,  Hempstead,  New York 11550.  



NEW YORK STATE GEOLOGICAL ASSOCIATION 

38^ Annual Meeting 
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in which 

k = the Darcy coefficient of permeability 
Da = some effective particle diameter 

y = unit weight of permeant 
p. = viscosity of permeant 
e = void ratio 
C = shape factor 

The following is an expression for the permeability of 
porous media, known as the Kozcny-Carman equation 
since it was proposed by Kozeny and improved by 
Carman: 

k = 1 y 

in which 
k0S2 p (l  + e) 

(19.5) 

k0 = factor depending on pore shape and ratio of 
length of actual flow path to soil bed thickness 

S = specific surface area 

Since Dt is defined as the diameter of particle having a 
specific surface of S, Eq. 19.4 can be considered a 
simplification of the Kozeny-Carman equation. 

Table 19.1 Coefficient of Permeability of Common 
Natural Soil Formations 

Formation Value of k (cm/sec) 

River deposits 
Rhone at Genissiat 
Small streams, eastern Alps 
Missouri 
Mississippi 

Glacial deposits 
Outwash plains 
Esker, Westfield, Mass. 
Delta, Chicopee, Mass. 
Till 

Wind deposits 
Dune sand 
Loess 
Loess loam 

Lacustrine and marine offshore 
deposits 

Very fine uniform sand, 
U" = 5-2 

Bull's liver, Sixth Ave., N.Y., 
(7=5-2 

Bull's liver, Brooklyn, (7=5 
Clay 

Up to 0.40 
0.02-0.16 
0.02-0.20 
0.02-0.12 

0.05-2.00 
0.01-0.13 
0.0001-0.015 
Less than 0.0001 

0.1-0.3 
0.001 ± 
0.0001 ± 

0.0001-0.0064 

0.0001-0.0050 
0.00001-0.0001 
Less than 0.0000001 

° U = uniformity coefficient. 
From Terzaghi and Peck, 1967. 
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Table 19.2 Classification of Soils According to Their 
Coefficients of Permeability 

Degree of Permeability Value of k (cm/sec) 

High 
Medium 
Low 
Very low 
Practically impermeable 

Over 10-1 

10-1-10-3 
io-3-io-s 
10-M0-7 

Less than 10~7 

From Terzaghi and Peck, 1967. 

Equation 19.4 or 19.5 aids considerably in the following 
examination of the variables affecting permeability. In 
this examination those characteristics related to the 
permeant are considered first and then those related to 
the soil composition are treated. 

Permeant 

Equations 19.4 and 19.5 show that both the viscosity 
and the unit weight of the permeant influence the value 
of permeability. These two permeant characteristics can 
be eliminated as variables by defining another permea
bility, the specific or absolute permeability, as: 

K = kp (19.6) 

Since k is in units of velocity, K is in units of length2; 
e.g., if k is in cm/sec, the corresponding unit for K is 
cm2. K is also expressed in terms of darcys; 1 darcy = 
0.987 X 10-® cm2. For water at 20°C, the following two 
equations permit one to convert k in cm/sec to K in cm2 
or in darcys: 

K in cm2 = k in cm/sec x 1.02 X  10~s (19.7) 

K in darcys = k in cm/sec X 1.035 X 103 (19.8) 

Figure 19.6 is a chart for the conversion of permeability 
values from one set of units to another. (Conversion 
factors are given in the appendix.) 

While viscosity and unit weight are the only variables 
of the permeant that influence the permeability of 
pervious soils, other permeant characteristics can have a 
major influence on the permeability of relatively im
pervious soils. The magnitude of influence for charac
teristics other than viscosity and unit weight are illustrated 
in Fig. 19.7. In this figure values of permeability of 
saturated kaolinite are plotted for various permeants. 
The permeability is expressed in terms of the absolute 
permeability, thus the influences of viscosity and unit 
weight have been eliminated. The data in Fig. 19.7 show 
that the nature of the permeant can be very important, 
with variations of many hundred percent in absolute 
permeability depending on the actual permeant. The 
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Figure 8 

1-Year 24-Hour Rainfall (Inches) 
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Source!- Climatic Atlas of the United States, U.S. Department of Commerce, National 
Center, Ashvllle, N.C., 1979. 

Figure A 

Mean Annual Lake Evaporation (In Inches) 
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Figure 5 
Normal Annual Total Precipitation (inches) 
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5. 
Niagara County DOH, 1981 

NAME OF LANDFILL • 

NIAGARA SANITATION COMPANY (VEC #[932054J 

LOCATION • Nash Road, Town of Wheatfleld 

The. site is estimated to be. about seven acnes in size and 
located noAth of the. Niagara Mohawk easement which stAaddles the NoAth 
Tonawanda - Wheatfleld town line. The site extends from the eastenn end of 
the access Aoad Aunnlng fAom Nash Road appAoxlmately 350 yaAdA east to the 
foAli In the powen easement IToweA #365). The site Is estimated to be 120 yaAd* 
wide at the westenn end tapeAing to about 70 yands wide at the eaitenn end. 

The landfill location ajid extent aAe shown on the attached 
dAawlng. 

OWNERSHIP 
The_pAopeAty 1s owned by the Town of Wheatfleld. 

HISTORY 

This landfill was used by the NlagaAa Sanitation Company 
foA waste disposal fAom 1964 to 1968. The Aefuse site was used foA both 
IndustAlal and municipal Aefuse. The site Aecelved Aefuse fAom NlagaAa Fall* 
AIA FoAce Base, Bell Aenospace, CanboAundum, FAontleA Chemical, GAaphlte 
Specialties, Continental Can and Galef BAOS. Wastes disposed of may Include 
caustics, plating tank sludge and municipal wastes. 

r 

HlstoAlcal InfoAmatlon was obtained fAom HazaAdous Waste 
Disposal Sites In New YoAk State, Volume 3, NYS VEC. 

Q 
INVESTIGATION 

A site visit was made by MA. M.E. Hopkins of the NlagaAa 
County Health VepaAtment on June 11, 1981. The site was found to be pooAl̂  
coveted with pAotAudlng Aefuse. Visible Items Included AubbeA blocks, tubes)] 
and hoses, tines, concnete fAagments and othen. demolition debAls, bAoken 
glass, ash, wood, Austed cans and pieces of gAaphlte Aods. Also found wete 
what appeated to be Aemnants of steel dtums. Thete was evidence of, some J 
unauthoAlzed dumping aften the site was closed. Access to the site was not 
AestAlcted. 

Red-bAown IAust-coloAed) stains wete found on vegetation and 
soil In numeAous locations aAound the petlmeteA of the site, pantlculanly along 
the noAthetn and westenn edges. Additional stained ateas wene found thAoughout 
the maAshes and otheA low points within the site. Although most of these 
stained ateas wete dty, two aAeas wete found beneath standing wateA. It was 
noted that although the gAound was stained beneath the wateA, the waten was not 
discoloAed. No flowing leachate stAearns WCAC found. The sampling well was not 
found on the June 11th visit. A well was found on June19th on a subsequent 
visit. The well was located 20 feet east of NlagaAa Mohawk ToweA #363. The 
location is shown on the attached dAawlng. The well had appanently been 



ThiUFSTlGATION {continued) 

vandalized. The. uppex standpipe had been broken oil at gAound level <urd the. 
well had, thexeloxe, been lelt uncovered. The well may still be useable I 
sampling 

Mo evidence ol landlill activity was noted east ol Niagaxa 
Mohawk Towex *365. Howevex, USVA aexial photograph* * 
that the landiilled axea may extend 300 to 400 it. east ol Touex *365. 

SOILS 
The toil* suxxounding the site axe Raynham and. Canandaxgua 

sexies soils. The composition ol the soil contained with the Site ***%& 
not known, although it is expected to be laxgely composed ol xeluse. The 
sux&ace is oenexalty a siity clay matexial with some sand in spots. Poxtions 
ol the site axe maxshy while othexs appeax well dxained, indicating that the. 
soil may not be uniloxm thxoughout the site. Boxing xecoxdsoj 
well immediately south ol the site, indicate a pxolile ol sUty sand and sandy 
/lit to a depth ol about 9 leet ovex clay to an unknown depth. The xecoxds 
tlso show Tewatlx table at 4 leet. This suggests that the watex table may 
be pexched. Fluctuations ol the watex table axe not known. 

CONCLUSIONS 
The potential i[ox the migxation ol contaminants oil-site ss 

pxesent. Visible leachate stains and the odox in the well south o I the 
indicate that matexial may be leaching in pexched gxoundioatex. Pexmeable so/is 
in some axeas could allow latexal migxation. The Site xeqiuxes pxopex 
-The pxoximity ol houses along Foxbes Road and potential Ion migxation justily 
sampling at this site. 

SAMPLING 
Well and soil samples wexe taken lox THO, heavy metals and 

phenol analysis. It was noted at the time ol sampling, that the watex dxawn Ixom 
the well was discoloxed gxay and stxongly odoxous with an oxganxc odox. A 
slight oily sheen was pxesent on the suxlace ol the sample, 
wexe taken neax Towexs *364 and *365. These samples wexe taken  ̂
ol hand augexed holes xoughly 4 leet deep. The boxing neax pole *364 indicated 
a gxay silt ovex a daxkex gxay silty.clay layex at the po/nt ol 
second boxing showed a tan silty clay ovex clay at about 4 the 
was taken Ixom this interlace. Gxoundwatex was encountexed slightly below the 
4 loot level in both holes. 

RECOMMENDATIONS 
This site mist be pxopexly closed. Additional sampling wells 

alona the Niagaxa Mohawk easement would be desixeable to lacilitate lutuxe 
sampling. The existing well should be maintained. Aiwual inspectionand pexiodic 
mviitaxing is xecommended. The Town ol Wheatlield was noticed to submit an 
abatement plan lox the site.. 
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, . SUMMARY OF SAMPLES TAKEN 
( NEAREST 

SAMPLE H LOCATION TYPE PARAMETER VATE HOUR 

• 1 GKaMoich # 13 WeZZ MetaZ* 7116/81 11:00 
2 GKaMoich # 10 Weil MetaZ* 7/16/81 11:00 
3 GKaMoiek # 11 WeZZ MetaZ* 7/16/81 11:00 
4 GKaJb.oi.ch. # 12 WeZZ MetaZ* 7/16/81 11:00 
5 GKaMoich H 13 WeZZ THO 7/16/81 11:00 
6 GKaMoich H 10 Woii THO 7/16/81 11:00 
7 GKaMoich H11 WeZZ THO 7/16/81 11:00 • 
8 GKaMoich a 12 WeZZ THO 7/16/81 11:00 
9 T Niaŷ  Sonitati on WeZZ- MetaZ* 7/16/81 1:00 
10 ilia.. Sanitation < WeZZ THO 7/16/81 1:00 
11 ;/ / ,Js - • ZirwneAman WeZZ THO 7/16/81 12:00 
12 Jl / ro<y OZd EaZZ* WeZZ THO 7/16/81 12:00 
13 AKipank Leaehate MetaZ* 7/17/81 12:00 
14 AKtpaAh LeachaMe THO 7/17/81 12:00 
75 PASNY SoU MetaZ* 7/21/81 10:00 
16 PASNY SoU THO 7/21/81 10:00 
17 Nia. Sayii.taJbX.6YL SoU MetaZ* 7/24/81 12:00 
18 \Nia. Sanitation* SoU THO 7/24/81 12:00 
19 Nia. Sanitation1 SoU MetaZ* 7/24/81 12:00 
20 Via. Sanitation 1 SoU THO 7/24/81 12:00 
21 WaZch Road SoU THO 7/24/81 12:00 
22 GKaMoich # 13 WeZZ PhenoZ 8/12/81 10:00 
23 GKaMoiek % 10 WeZZ PhenoZ 8/12/81 10:00 
24 GKaMoich $ 11 WeZZ PhenoZ 8/12/81 10:00 
25 GKaMoich H 12 WeZZ PhenoZ 8/12/81 10:00 
26 ZimmeAman WeZZ PhenoZ 8/12/81 11:00 
27 OZd EaZZ* WeZZ PhenoZ 8/12/81 11:00 
28 (Nidi Sanitation WzZZ PhenoZ 8/12/81 12:00 
29 OZin-IndaAtKiaZ SoU THOJOC 9/07/81 12:00 

WeZding Lindane 
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ANALYTICAL RESULTS FOR SAMPLES TAKEN AT GRATWJCK - RIVERSIDE PARK 

WELL # 10 

Sample, ft 2 

Ca.dtniu.rn, total 
ChAomium, total 
Lead} total 
UzAcuAy, total 
Nickle, total 

Sample tt 6 

THO 

Sample H24 

Phenol 

WELL 9 11 

Sample # 3  

Cadmium, total 
CliAOmium, total 
Lead, total 
MeAcuAy, total 
Nickle; total 

Sample *1 7 

THO 

Sample ft 25 

Sampled 11:00 

L.T. 0.02 MGIL 
L.T. 0.1 MG/L 
L.T. 0.1 MG/L 
L.T. 0.4 MCG/L 

0.05 MG/L 

Sampled 11 -.00 

35 MCG/L 

Sampled 10:00 

3 MG/L 

Sampled 11:00 

L.T. 0.02 MG/L 
L.T. 0.1 MG/L 
L.T. 0.1 MG/L 
L.T. 0.4 MCG/L 
L.T. 0.05 MG/L 

Sampled 11:00 

Le*.4 than 1 MCG/L 

Sampled 10:00 

7/16/81 

7/16/81 

8/12/81 

7/16/81 

7/16/81 

8/12 /81  

Ph enol 3 MG/L 

WELL ft 12 

Sample ft 4 Sainpled 11: 00 • 7/16/81 
Cadmium, total L.T. 0.02 MG/L 
ChAomium, total L.T. 0.1 MG/L 
Lead, total L.T. 0.1 MG/L 
MeAcuAy, total L.T. 0.4 MCG/L 
Nickle, total L.T. 0.05 MG/L 
Sample ft 8 Sampled 11 :00 7/16/81 
THO 4 MCG/L 
Sample ft 26 Sampled 10: 00 8/12/81 
Phenol* 0.2 MG/L 
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GRATWICK - RIVERSIDE PARK [continued] 

WELL « 13 

Sample H 1 Sampled 11:00 7/16/81 

Cadmium, total L.T. 0.02 MG/L 
CliAomlum, total L.T. 0.1 MG/L 
Lead, total 0.1 MG/L 
MeAcaJiy, total L.T. 0.4 MCG/L 
Nickle, total 0.05 MG/L 

Sample # 5 Sampled 11:00 7/16/81 

THO 18 MCG/L 

Sample if 22 Sampled 10:00 8/12/81 

Ph enol* 17 MG/L 

JRESULtS OF SAMPLES'TAKEN AT 'NIAGARA SANITATION'SITE:""} 
. - -

WELL SAMPLES 

Sample. H 9 Sampled 1:00 7/16181 

Cadmium, total L.T. 0.02 MG/L 
ChJiomium, total L.T. 0.1 MG/L 
Lead, total 0.2 MG/L 
MeAcuAy, total L.T. 0.4 MCG/L 
Nickle, total 0.12 MG/L 

Sample a 10 Sampled 1: 00 7/16/81 

THO 4 MCG/L 

Sample H 28 Sampled, 12 :00 8/12/81 

Phenol 0.008 MG/L 

ISOIL- SAMPLES > 

Sample* # 17,18,19 6 20 all Samjoled 10:00 7/24/81 
Sample* a 17 8 18 Metal* - Result* not yet available 
Sample # 19 L.T. 10 PPB THO 
Sample * 20 L.T. 10 PPB THO 
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RESULTS OF SAMPLES TAKEN AT ARTPARK 

LEACHATE SAMPLES 

Sample # 13 

Cadmium, total 
ChAomium, total. 
Load, total 
Mickle, total 
MeAcnAy, total 

Sample # 14 

THO 

Samqoled 1:00 

0.02 
0.1 
0.5 
0.73 

L.T. 0.4 

MG/L 
MG/L 
MG/L 
MG/L 
MCG/L 

7/17/81 

7/17/81 Sampled 1:00 

47 MCG/L 

RESULTS OF SAMPLES TAKEN AT HOLIDAY PARK 

WELL SAMPLES 

WELL * 4 
Sample, if 1 UllmmeAman) Sampled 12:00 

tho 4 MG/L 

Sample, ff 26 Sampled 11:00 

Phenol4 -008 m̂ L 

WELL if 8 
Sample if 12 [Old Fall*) Sampled 12:00 

TH0 3 MCG/L 

Sample H 27 Sampled 11:00 

phenol -01 MG/L 

7/16/81 

8/12 /81  

7/16/81 

8/12/81 

SOIL SAMPLES 
Sample H 21 Walch Road Sampled 12:00 7/24/81 

Tuf) LeA* than 10 PPB 
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USGS 1982 

i 

Geologic Information " "' " -—-

The geology of the site consists of a Holocene lacustrine clay unit 

overlying a bedrock of Catnillus Shale. Four test borings were drilled on the 

site and their locations are shown in figure 1. The geologic description of 

Description 

Fill. 
Clay, pink. 
WATER SAMPLE: 6.0 ft. 

Clay, tan to light green, sandy, dry. 
Clay, green. 
Clay, pink. 
SOIL SAMPLE: 8 - ]0 ft. 

Tan and black fill. 
Clay, greenish, sandy, dry. 
Clay, greenish, sandy, wet. 
SOIL SAMPLE: 7 ft. 

Topsoil. 
Clay, sandy, dry. 
Clay, greenish, wet. 
SOIL SAMPLE: 6.5 ft. . 

1 1 

the borings is as follows: 

Well No. Depth (ft) € 

(3 

0 - 5.0 
5.0 - 6.5 

0 - 8.0 
8.0 - 10.0 
10.0 - 11.5 

A 0 - 1.5 
1.5 - 3.5 
3.5 - 7.0 

0  -  1 . 0  
1.0 - 3.5 
3.5 - 6.5 



t 1 

Table i- - Analyses of ground-water and substrate samples from Nash Road, 
Wheatfield, New York 

Sample number 

IJate collected 
Depth (ft) 
Sample Typê  
pa 
Conductivity (uKHOS) 
Temperature (°C) 

Inorganic Constituents2 
Antimony 
Arsenic 
Cadmium 
Chromium 
Copper 
Iron 
Lead 
Mercury 
Nickel 
Selenium 
Zinc 
Flouride 
Sulfide 
Cyanide 

Organic Compounds2 
1.2.3-trimethylbenzenê  
1.2.4-trimethylbenzene-? 
1,4-dichlorobenzene 2 _ 
(1 -methyletnyl)benzene2 

1.3.5-Trimethyl-bicyclo-
[2.2.1 ]heptan-2-one4 

1,7,7-Trimethyl-bicyclo-
[2-2.1 ]heptarv-2-one4 

1 2 3 • 4 
052482 062482 062482 • 062482 
6.0 9-5 1. o 6.5 

ft 
s s s 

2650 - - — 

17-0 — — — . 

5;5 <1000;<1030 
1 ;1 1000;1000 . 

<10;<10 2000;4000 
17 ;21 77000; 100000 

90000; 90000 2500000; 5000003 
67;74 20000;20000 

0.3;0.5 <10;<10 
34; 34 <10000;<10000 

<1000 
1000 
2000 

71000 
2100000 
13000 

<10 
<10000 

6 . 2  ; - 7  

18;-7 
7-3;—7 
9-3 ;-7 

62; -7  

390;177 

<300 
<300 
<300 
<300 
<300 
<300 

<1000 
1000 
2000 

71000 
2400000 
20000 

<10 
<10000 

1 Sample type: gy=ground water, sv=surface water, and s=substrate. 
2 Concentrations: ug/L for water and ug/Kg for substrate. spaceŝ  

indicate that no analyses were performed; dashes indicate that constituents 
and compounds were not found. _ , , •  ̂

3 Cu(D): analysis done by direct aspiration because of higji iron concent-ratio . 
4 Identity determined by library natch; no standard available. Concentration 

results are semiquantitative and are based on the response factor ox t e 
internal standard. 

5 Identity based on less than library match; identification seened reason?..le. 
As for footnote 4, concentration results are semiquantitative. 

6 Volatile found* in GC/ms extractions. Concentration results probably -<.ss 
than actual. 

7 Low surrogate recoveries. 
8 Estimated value less than,detection limit. 



Table 1- —Analyses of ground-vater and substrate samples from 
Rash Road, Vheatfield, New York 

Sample Number 

1 
OrganicHonpounos2 (continued) 

lodocyclohexane 5 — 
N-[2-methyl-1-(1 -diethyl ethyl) 
butyli d i ene]m ethanami ne5 

N-(2 bydroethyl)-
dodecanamide 

1 -( 2-butenyl)-2,3-
dimethylbenzene 

2,3,5,6,7,8,9,10-octalydri-
5-hydroxy-2,2,7,7,9-
pentamethyl-5,9-senthano-
bensocyclooctenr-4(lH)-one4 -

10-methylcisosane 4 
Bexaae tbyl cy clot r i s i loxane5 
Octamethylcvclotetra-
siloxane 5 

De camethyl cy cl open t a-
siloxane P 

Do decaaethy1 cy cl oh exa-
siloxane 5 

5-Me thy 1-3 -hexen-2-one-̂  
Di chloromethylbensene5 
2-( 1,1-Dimethyl)-4-
metlylfuranP 

2,4-Dime thy 1-2-pent ene 
3-Octanol5 
2,6-Bis(l, 1 -dimethylethyl) 
naptbalene5 

1,1, 4,5,5,8-Hexame thy 1-S-
hydrindacene5 

flouranthene 
Benz(a)anthracene 
Chrysene 
Benzo(b)flouranthene 
Benzo(k)flouranthene 
2,6-Dime thy 1-2,5-h epta-
dien14-one5 

2-Met>iyl-2-octen-4-one-5 
1,2,4-TriiaetiTyl-5-(1-methyl-
etheqyl)benz-ene5 

10052 

36569 

16342 

1301 

6294;-
<300;-

-;3500 
-;<300 

183000 
-; 182000 
47500 

-;1650 

-;5750 

-;2748 
-;223S 
-;2498 

1300 

5440 
293s 

90-7 

Q 

509 
13300 

159 

4 Sample type: gv=ground vater, sv-surface vater, and s-subsorate. 
2 Concentrations: ug/L for vater and ug/Kg for substrate. Blank spaces 

indicate that no analyses vere performed; dashes indicate that constituents 
and compounds vere not found. _ 

3 Cu(D): analysis done by direct aspiration because of high iron concentration. 
4 Identity determined by library match; no standard available. Concentration 

results are semiquantitative and are based on the response xaĉ or 01 <e 
internal standard. . 

5 Identity based' on less than library match; identification seemed reasô tue. 
As for footnote 4, concentration results are semiquantitative. 

6 Volatile found in G€/rs extractions. Concentration results probably less -
than actual. 

7 lev surrogate recoveries. 
8 Istimated value less than detection limit. 



, -rr-orn Nash Road, 
-f toalyses of ground-water and substrate samples 

Table 1 —gieXfieW, New York continued 

OFHmc^oi^o^s^cont^ued 
^ 1 ̂—Trimothyl—bicycbo— 
' [2-2.1 ]heptane-
2-5-dione5 

5_(1 ,1 -dimethylethyl) 
phenol5 c 

2-methylbersochloride-' 
Di ethylphthalate b 
Phosphoric acid,<-
tributylester 

2 (*3H)-beraothiazolone,-
Dl-n-butylpntĥ ate 
i r> "K A A a. Q. 10.1 Oa 

1 a 

<5-,207 

20;2-08 
<5;-7 
6-2-,8.07: 

10;1107 

<5;607 

2-58;5-77 

1,2,3,4,4a, 9,10,10a-
dSSyS-O -^ethy ethyl)-
[ iR-(1 alpha, 4a beta, 
10a alpha) ]-
1-phenanthrenecarbox-
aldetyde 5 5 fi8 '.J 

Cy clohexlph thai ate c 2- ,, 
3,5-Dimethyl phenol 
2-exnyl-4-phenol- - delta. 
2-1,3,4- 5 oxad i'az. olin-5-° ne -

n-butylbenzene^ . 
sulfonamide ̂  5 

3_(2-phenylethyl)phenol _ 
2H-1-benzopyraif 3  ̂ _ 
2-methylpentadecanê  -
Heptadecane5 
0ctacosane5 
4 8,12-Trimethy1-3, 
'7,11-tridecatriene-
nitrile,4^ 

Nonadecane5 5 
3 8-Dimethylundecane 
o-methyloxime-3, 
2-cyclohexen-1-one ? 

1007 

9-97 
2.18 
<57 
<57 
<31 
<57 

<57 
<57 
<57 

804;-2-cyclohexen-•-«'«* - , 1—+r-J —iHd^substrate-

i&s ĵ rod.Espiration ̂  0£ ̂ -gsr 
\ VWj factor of tee 

results are semiquantitati reasonable-
internal standard. library match; identification sees 

5 ";s 

6 Volatile lound m GC/ms ex 
than actual. 

7 j« surr^te recoveries ^ 
3 Estimated value a-oS t.-c 
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BY XT DATE_i^Jl/H. 

I 
N 

^ PPROXtMA TE LOCA TtON OF St TE BOUND A R Y 
i—> I 0V / -2  sw-1  A '  

OW-1 

°W"^B 

?. a 
n ;• ^ «? s 
2 i m 
5 '* ® 
ml 0 
I I 
* 0 
p — 3 < ; m 

EXPLANATIONS 

B  SEDIMENT SAMPLE 

O SURFACE WATER SAMPLE 

SAMPLING WELL 
OW -  1'  

PLOT PLAN 
SHOWING CROSS SECTION LOCATIONS 

NASH ROAD SITE 

200 400 FEET 

SCALE 



TABLE HZ:. 1 

848J31/36330 

Analytical Results for Surface Water Samples 

Parameter SW-1 SW-2 SW-3 SW-4 _ SW_-5_ 

Methylene Chloride, ug/1 11 <10 10 <10 <10 

Chloroform, ug/1 <10 <10 <10 <10 <10 

Carbon Tetrachloride, ug/1 <10 <10 <10 <10 <10 

Benzene, ug/1 <10 <10 <10 <10 <10 

Toluene, ug/1 <10 <10 <10 <10 <10 

Chlorobenzene, ug/1 <10 <10 <10 <10 <10 

1,1,2-trichloroethane, ug/1 <10 <10 <10 <10 <10 

Tetrachloroethane, ug/1 <10 <10 <10 <10 <10 

1 ,1 ,2 ,2  - tetrachloroethene, ug/1 <10 <10 <10 <10 <10 

Trichloroethene, ug/1 <10 <10 <10 <10 <10 

Trichlorobenzene (isomers), ug/1 <10 <10 <10 <10 <10 

Dichlorobenzene (isomer), ug/1 <10 <10 <10 <10 <10 

Hexchlorobutadiene, ug/1 <10 <10 <10 <10 <10 

pH 6 .9  8 .1  7 .1  7 .4  7 .4  

Total organic halogens mg/1 0.010 0 .005 0 .007 0 .007 0 .008 



SHEET 10' 1 

WELL SCHEMATICS 

0W-1B ow-i 
PROTECTIVE CASING 
KITH COCKING CAP 

m 

Ii % 
ill ill £|| ill 
Mmw 

% %  ̂s-i S> % 
if I F̂ y 

.'.l^.'flGROUNO SURFACE 
R CONCRETE Z" 10 STAIN! 

STEEL PIPE 
PRIMARY 
BENTONITC SEAL 

SUPPLEMENTARY 
BENTONITE SEAL 

STAINLESS STEEL 
0.010 SLOTTED 
BELL SCREEN 
FILTER SANO —— 
lO-ROK 

vs 

•NATURAL BACKFILL 

, J= I-

PRIMARY BENTONITE SEAL 

•FILTER SANO SQ-ROK 

• STAINLESS STEEL 
0.010 SLOTTEO 
VELL SCREEN 

1%, Si 
SAMPLING 

i 

is 

* 

BLOW 
COU*T 

SAUPtl 
m o 
TTfit 

BUN 
NO. 

COBB 
Bee 

CONf 
BOO 

k. 
b 

1 
5 
Si 
Q 

S I J* 0~\ 
IS < s 

IS a a 
5-

ss A a 

15 s a 

E « a 10-

10 7 a 

t 6 .a 
15-

t 9 a 

to a 

it a 20-

9 iBua 25-

* lSl2B 

—
r
 

-1 
r—

 
Q

 
K> 

M
J 

M
l 

sa/fc" IB.3B 
BS/<5" XBtAB 

—
r 

o
 

IV*" IBiSB 
20/6" IB16B 

1 
*> >
 

96 IS|7B 50-

5S/6" IBiSa 55-

55/6 M X8|9S 60-

76/6" lBtlOl [ 65 . 

Uffnr TOP OF BEDROCK 
SOIL SAMPLING INFORMATION 

3 STANDARD PENETRATION TEST 

• UNDISTURBED SAMPLE 

8 DISTURBED SAMPLE 

Q NO SAMPLE RECOVERED 

ROC* CORE INFORMATION 
• 

00 1^ CORE LOSS SONE 

PERCENT CORE 
RECOVERY 

1 

BORING OW-I 

DESCRIPTIVE GEOLOGIC NOTES 

SURFACE CONDITIONS* GRASSY, MET. 

LIGHT BROKN MOIST MEDIUM SILT AND CLAY, TRACE OP 
SANO, OCCASIONAL BLACK ORGANIC STAINS 

GRAY MOIST STIFF LAYERED CLAY ANO SILT KITH 
OCCASIONAL SEAMS OF FINE .TO MEDIUM SANO, 
!/•** IN THICKNESS 

GRADES TO LESS STIFF 

GRAY MOIST MEDIUM LAYEREO CLAY. RED CLAY LAYERS 
APPROXIMATELY 1/10* THICKNESS AT IRREGULAR 
INTERVALS 

GRADES TO VERY SOFT CLAY 

GRAOES TO SOFT 

GRADES TO VERY SOFT 

BROKN, MOIST SILT ANO COARSE TO FINE GRAVEL, 
LITTLE CLAY, LITTLe FINE SANO ITILLl 

GRADES TO VET 

GRAOES TO MOIST, OENSE SILT, SOMe 
FINE TO COARSE SANO, LITTLE FINE 
GRAVEL 

GRAOES TO VET 

rmcTuRts 

f Zcne of core loss 
Breed# tone 
Dip-slip stickensloes 

^0^ Frietures-shown of approximate engit to core exis 
MineralIted fracture c * ealclte 9 - Sulfide 

f-*"l FreMured tone 
^d Void 

KEY TO WELL SCHEMATIC 

trxa Grout 
V777& Bentonlte Seal 
f*~n Sand Filter 
S3 Well Screen 

CORE ROD 
DAMI8 & MOORI 

rtmnr t» n 



SHEET | y t 

WELL SCHEMATICS BlOW 
COUNT 

sampl me 
C0*£ 
oee 

cone 
BQO 

i? is: 

& 

65-y 

70-

BORING OW-I 

DESCRIPTIVE GEOLOGIC NOTES 

TO* Of BEDROCK AT ««.*' 
DOLOSTONE. 

beorock xs 

_ BORING TERMINATED AT A DEPTH OB aa.a* 
ON JUNE II. 19BA. 

SOIL SAMPLING INFORMATION 

B STANDARD PENETRATION TEST 

• UNDISTURBED SAMrLE 

B DISTURBED SAMPLE 

• NO SAMPLE RECOVERED 

ROCK CORE INFORMATION 

BO I "CORE LOSS ZONE 

PERCENT CORE 
RECOVERY 

M 

FRACTURES 

Zene of core toss 
Breccia tone 
Otp-*Hp sitckansIdas 
Fracture*-»no«n at approximate angle to cora axis 

,y(*» Mineral trad fractura e - calcite a - sulfide 
^ FraMured *ona 

Void 

KEY TO WELL SCHEMATIC 
EPS Grout 
ggga Bcntonito Seal 
r-i Sand Filter 
ET3 Well Screen 

DAMH8 B- MOOR! 

FIGURE B.1B 



WELL SCHEMATICS 

OW-2 
PROTECTIVE CASINO 

LOCKING CAP 

rfl ..IS WOyNO SURFACE 
-CONCRETE 

-PRIMARY BENTONITS SEAL 

-I 10 STAINLESS STEEL 
PIPE 

-FILTER SANO IO-ROK 

•STAINLESS STEEL 
0.010 SLOTTEO 
•ELL SCREEN 

SAMPLING 

BLOW 
COUBT 

U*PU 
AO S 
rr*t 

BUM 
BO. 

COBB 
»ee 

COBB 
BOO 

10 i a 

11 s a 

13 s o 

34 4 0 

IS s a 

ft « a 
3 7 a 

1" it: 

5 
§ 

5-

/<?-

15-

§ BORING OW-2 

I i 
DESCRIPTIVE GEOLOGIC NOTES 

ML 

;sw. 

I ICL-

I 

SURFACE CONDITIONS* GRASSY* MUDOV 

LIGHT BROvN MOIST STIFF SILT. LITTLE 
FINE SANO 

GRAY VET MEDIUM DENSE FINE SANO. 
TRACE SILT 

GRAY AND BROvN MOIST STIFF LAYERED CLAY 
AND SILTi SILT LAYERS ABOUT 1/2" THICJC 

GRADES TO MEOIUM 

GRADES TO SOFT 

CRAY MOIST. VERY SOFT LAYERED CLAY| R£0 CLAY 
LAYERS ARE APPROXIMATELY 1/S" THICK AT 
3/4" INTERVALS 

BORING TERMINATED AT A OEPTH OF 14.0* 
ON JUNE «. 1904. 

SOIL SAMPLING INFORMATION 

B STANDARD PENETRATION TEST 

• UNDISTURBED SAMPLE 

8 DISTURBED SAMPLE 

O NO SAMPLE RECOVERED 

ROCK CORE INFORMATION 

BO I^CORE LOSS ZONE 

PERCENT CORE 
RECOVERY 

M 

Zone of cor« loss 
Breccia rone 
Dip-slip siIcfcensldes 
FrscfureS'ttown at approximate angle to cor# axis 
MineralI red fracture e - celclt© s - sulfide 
Frartured rone 
Void 

KEY TO WELL SCHEMATIC 

G53 Crout 
BZZ9 Bontonite Seal 
f~~~i Sand Filter 
1S3 Well Screen 

DAMHO B MOORI 

cfcitor p * 



SHEET 1 OF | 

WELL SCHEMATICS 

OW-3 

Q j t CONCRETE 

3 

,PROTECTIVE CASING 
•XTH LOCKING CAR 

SURFACE 

• SUPPLEMENTARY BENTONITC 
SEAL 

•2" ID STAINLESS STEEL 
PIPE 

« NATURAL BACKFILL 

• PRIMARY BENTONITE SEAL 

•STAINLESS STEEL 
0.010 SLOTTED 
WELL SCREEN 

-FILTER SANO IO-ROK 

GRAVEL PACK 

BENTONITE SEAL 

- GRAVEL PACK 

TOP OF BEDROCK 

SAMPL INC 

Blow 
COuh'T 

£ 
SI 

T/.S* 

e/.s 
32 

3 
3 

7245* 

I 
i a 
3A Q 
SB a 
A a 

6 

t a 

T a 

« s 
e a 

to a 

is 

12A 8 
i2s a 
is a 
IA a 

6S4S* is a 

conr 
nee 

* 

& 

to 

15 

20-

25-

30-

35-

40 

45-

50-

55-

60-

65 J 

8 

\ i 
BORING OW-3 
SURFACE ELEVATION 
COORDINATES 

DESCRIPTIVE GEOLOGIC NOTES 

SURFACE CONDITIONS* GRASSY, TALL BRUSH 

MIXED SAND/tASTE FILL 

GRAY AND BRDlN MOIST MEOIUM LAYERED CLAY 
ANO SILT, TRACE FINE SAND. BROVN SILT 
LAYERS APPROXIMATELY J/2" -|M IN 
THICKNESS AT S I/*" INTERVALS 

GRADES TO STIFF AT 6.0* 
GRAY MOIST MEDIUM LAYERED CLAY 

RED CLAY LAYERS APPROXIMATELY I'lO" 
THICK AT J/*" INTERVALS 

GRADES TO SOFT WITH OCCASIONAL SILT 
LAYERS APPROXIMATELY 1/*" THICK AT 10.0 

CLAY LAYERS BECOME LESS DISTINCT AT 12.C* 
GRADES TO VERY SOFT AT 16.0* 

GRAY AND BROWN/RED MOIST MEDIUM STIFF 
LAYERED CLAY AND SILT AT Z6.0* 

SEAM OF MOIST MEDIUM TO FINE SAND AT 26.3' 
BROVN HOIST MEDIUM SILT AND COARSE TO 
FINE GRAVEL, TRACE FINE SAND, TRACE 
CLAY (TILL) 

GRADES TO DRY AND VERY STIFF SILT AT 26.6' 

GRADES TO MOIST AND HARD SILT 

GRADES TO MOIST AND MEDIUM 

GRADES TO VET 

GRADES TO COARSE TO FINE GRAVEL AND 
BROVN DRY HARD SILT, SOME WEATHERED 
ROCK FRAGMENTS, TRACE FINE SAND 

ainr 
SOIL SAMrLING INFORMATION 

a STANDARD PENETRATION TEST 

9 UNDISTURBED SAMPLE 
O DISTURBED SAMPLE 

O NO SAMPLE RECOVERED 

ROCK CORE INFORMATION 

80 "CORE LOSS ZONE 

.PERCENT CORE 
RECOVERY 

2-01-80 fPIE20METRlC SURFACE 
S DATE TESTED 

FRACTURTS 
2ns: Zcne of cor* lost 
•TTFT Breccia rone 

Dlp-tUp sllckpnsldes 
0iFrac1ures-*ho*n a* approximate angle to core arls 

Mineral!red fraetura c - calcita & - sulfide 
| *t frariured torn 

void 

KEY TO WELL SCHEMATIC 

GS2 Grout 
B32 bentonite Seal 
CZZ3 Sand Filter 
as Hell Screen 

FIGURE B.3A 



SHEET t OF | 

WELL SCHEMATICS BLOW COUMT 

SAMPL INC 

MlMLf 419 i TrPt 
cone tree coer eee 

SOIL SAMPLING INFORMATION 

S STANDARD PENETRATION TEST 

• UNDISTURBED SAMPLE 

B DISTURBED SAMPLE 

• NO SAMPLE RECOVERED 

ROCT CORE INFORMATION 

IS 

J 
8; * 

65-t 

70 

BORING OW-3 

DESCRIPTIVE GEOLOGIC NOTES 

TOP OF BEDROCK 68.T* 
BEDROCK IS DOU3STONE 
BORING TERMINATED AT A DEPTH OF AB.T* 
ON JUNE T. »«8*. 

80 I -CORE LOSS ZONE 

_ PERCENT CORE 
RECOVERY 

PRACTICES 

-rt f fH 2cn« of cor® losa 
Breccia io«e 
Olp-alIp sllekenaldet 

^0^ fractures-ano*" at appro'lmate angle to core aula 
Mineral I je-l fracture c - calclte s * aulMde 
Fractured rone 
Void 

KEY TO WELL SCHEMATIC 

ipa Grout 
VEZZk Bcntonito Seal 
C=3 Sand Filter 
GC=3 Well Screen 

rmmp n «n 



SHEET 1 OF I 

WELL SCHEMATICS 

OW-4 

"=1 

PROTECTIVE CASING WITH LOCKING CAP 

"AU.sil.Jg ®R0UN0 SURFACE 
CONCRETE 

m i 
ii i 
i? & 
i I 
I ill 

*• 

- SUPPLEMENTARY 
6ENTQNITE SEAL 

-2" 10 STAINLESS STEEL PIPE 

-NATURAL BACKFILL 

-PRIMARY BENTONITE SEAL 

' FILTER SANO 10-R0K 

-STAINLESS STEEL 
0.010 SLOTTEO 
WELL SCREEN 

SAUPLING 

BLOW 
COUNT 

i a 
t a 
i a 
« a 
s a 
6 a 

T 
a a 9 a 
to a 

7 a a 

-BENTONITE SEAL 

C0*€ *te co*r *00 J 
& 
Ci 

to 

t5 

20-

25-

30-

35-

40-

45-

50-

55-

60-

65 J 

§ BORING OW-4 
- -

s* • 

OESCfUPTtVE GEOLOGiC NOTES 
S 

SURFACE CONDITIONSi GRASSY. SOME SURFACE TRASH 

MIXED SANO/WASTE FILL 

GRAY MOIST SILT AND CLAY 

GRAY VET MEDIUM TO FINE SANO. TRACE SILT. ORGANIC 
ODOR, SOME BLACK STAIN 

CRAY AND BROVN MOIST LAYERED SILT AND CLAY. 
TRACE FINE SAND 

LAYERS APPROX. I/*•• THICK 
GRADES TO VET BROVN SILT AND CLAY 

GRADES TO CLAY, TRACE SILT 

BROVN VET SILT AND FINE TO COARSE SAND. 
LITTLE MEDIUM TO FINE GRAVEL 

BROVN VET MEDIUM TO FINE SANO 

BROVN MOIST SILT. ANO COARSE TO FINE SANO, 
LITTLE FINE TO COARSE SANO (TILL) 

GRADES TO WET 

GRADES TO MOIST 

tnvnr top of beorock 

SOIL SAMPLING INFORMATION 
B STANDARD PENETRATION TEST 

• UNDISTURBED SAMPLE 

8 DISTURBED SAMPLE 

Q NO SAMPLE RECOVERED 

KEY TO WELL SCHEMATIC 

fwtri Grout 
«sa Bentonite Seal 
r—-i Sand Filter 
63 Well Screen 

DAMB8 & MOOR! 



SHEET | OP | 

WELL SCHEMATICS ft Om 
COUNT 

SAMPLING 

UmHl HQ S TtH eo*r fee eo*r *09 

L. i" is 

i 
Si ci 

65-, 

70 

' t 

ft 
i 
i 

ii 

BORING OW-4 

DESCRIPTIVE GEOLOGIC NOTES 

TOP OF BEDROCK 70.J# 

BEDROCK IS DOLOSTONC 
BORING TERMINATED AT A DEPTH OF 70.S' 
ON JUNE IS. 190*. 

SOIL SAMPLING INFORMATION 

B STANDARD PENETRATION TEST 

• UNDISTURBED SAMPLE 

B DISTURBED SAMPLE 

• NO SAMPLE RECOVERED 

ROCK CORE INFORMATION 
m 

80 I^CORE LOSS ZONE 

PERCENT CORE 
RECOVERY 

"I CORE ROD 

practices 

Zcne of cor* lost 
Breccia rone 

jSs~ Otp-tHp ftllefcensldei . 
^Precture*'»Kn»n «t approximate angle to core axis 

NinereM/ed fracture c • calclte p - tulflde 
"T fractured /one 

Void 

KEY TO WELL SCHEMATIC 

tna crout 
(C9 Bentonite Seal 
t ~i Sand Filter 
K3 Well Screen 

DAMB8 0 MOOR! 

FIGURE B.RB 



(MEET 1 OF I 

WELL SCHEMATICS 

OW-5 

Iff 

PROTECTIVE CASING 
PITH COCKING CAP 

sis ill 

GROUND SURFACE TTs7rttiJ"< 
I CONCRETE 
— SUPPLEMENTARY 

8ENT0NITE SEAL 

-2" ID STAINLESS STEEL 
PIPE 

-NATURAL BACKFILL 

@1̂  

ill ill ill 

• PRIMARY 
BENTONITE SEAL 

•FILTER SANO lO-ROK 

-STAINLESS STEEL 
0.0!0 SLOTTED 
WELL SCREEN 

SAMPLING 

BLOW 7X6*4/ BLOW BUM eoBt eoBt COUMT TYPt MO. Bee BOO 

17 i a 

n/a" t a 
9/6" 3 a 
12 4 

29 s a 

S 6 a 

6 7 a 

2 • a 

2 » a 

2 o
 

a 

2 ii a 

2 12 a 

39/S* 13 a <* 
so/*1 14 a 

SOX 2* is a 

60/4* 16 a 

6S/.S* 17 a 

is a 

w 
is 

5 
a a 

5-

10-

15-

20-

25-

30-

35-

40 

45-

50-

55-

60 

65 J 

s BORING OW-5 

I 
DESCRIPTIVE GEOLOGIC NOTES 

:sw 

SURFACE CONDITIONS* GRASSY. ATOP PILL 

CRAY, WET MEDIUM TO FINE SANO. TRACE SILT 

GRADES TO FINE SANO 
GRAY AND BROwN MOIST LAYERED CLAY AMD SILT. 
TRACE FINE SANO 

SILT LAYERS APPROXIMATELY 1/2" THICK. 
OCCASIONAL SEAMS OF WET FINE TO MEDIUM 
SANO APPROXIMATELY )/•" THICKNESS 

GRAY WET SOFT LAYERED CLAY 
RED CLAY LAYERS APPROXIMATELY 1/20° 

THICKNESS AT IRREGULAR INTERVALS 

GRAOES TO VERY SOFT 

RED CLAY LAYERS APPROXIMATELY 1/10" 
THICKNESS AT 3/4" INTERVALS 

BROWN WET LAYERED SILT AND COARSE TO 
FINE SAND 

BROWN WET SILT ANO FINE TO COARSE GRAVEL, 
SOME COARSE TO FINE SAND, TRACE CLAY (TILL) 

GRADES TO MOIST 

GRAOES TO MORE GRAVEL. LESS SILT, 
DRY 

GRADES TO WET SILT, SOME MEDIUM TO 
FINE GRAVEL. LITTLE WEATHERED 
BEDROCK FRAGMENTS AT 6S.0* 

U|g|[| TOP OF BEDROCK 

SOIL SAMPLING INFORMATION 

01 STANDARD PENETRATION TEST 

• UNDISTURBED SAMPLE 

B DISTURBED SAMPLE 

O NO SAMPLE RECOVERED 

DAMHB 8 MOOR! 

KEY TO WELL SCHEMATIC 

Irtd Grout 
mm Bcntonite Seal 
r—-i sand Filter 
B3 We 11 Screen 



SHEET 2 0* I 

WELL SCHEMATICS 910* 
COUNT 

SAMPLING 

UWLi NO 0 Tree 
cone 
nee 

cone 
noo 

!? * 

I 

6S-, 

70 

I 

I 

• 

BORING OW-5 

DESCRIPTIVE GEOLOGIC NOTES 

TOP OF DOLOSTONE BE0ROCK AT 69.•* 

BORING TERMINATED AT A DEPTH OF T0.0' 
ON JUNE IA* 1964. 

SOIL SAMPLING INFORMATION 

B STANDARD PENETRATION TEST 

• UNDISTURBED SAMPLE 

B DISTURBED SAMPLE 

• NO SAMPLE RECOVERED 

ROCK CORE INFORMATION 

60 I "CORE LOSS ZONE 

PERCENT CORE 
RECOVERY 

"I 

FRACTURES 

TZ&- Zen* of cor* tost 
Breccia rone 
Dip-Slip • lichen*Idet 

^^07 frsctures-showft at approximate angla to core axis 
Mineralised fracture e * calclte 8 • sulfide 
Fractured rone 
Void 

KEY TO WELL SCHEMATIC 

tNLB Grout 
uzrrn Bcntonite Seal 
f~~—' Sand Filter 
gR Well Screen 

DAMI8 8 MOORI 

FIGURE R.̂ R 



SHEET I OF a 

WELL SCHEMATICS 

OW-6 
at ow 
COUNT 

PROTECTIVE CASI MS 
SlTH LOCKING CAP 

1 I 

% 

GROUND SURFACE 

•SUPPLEMENTARY 
BENTONITE SEAL 

-2" 10 STAINLESS STEEL 
PIPE 

•NATURAL BACKFILL 

PRIMARY 
BENTONlTE SEAL 

-FILTER SAND IO-RQK 

•STAINLESS STEEL 
0.010 SLOTTEO 
•ELL SCREEN 

TOP OF BEOROCK 

SAMPLING 

MO 0 

1 B 

2 a 

s a 
« a 
s a 

o a 

coat ate coat 000 
£ 
& <S 

O-l 

10-

15-

20-

25-

30-

35-

40 

45 

SO 

55 

SO 

65 

I 

fr 
swi 

BORING OW-6 

DESCRIPTIVE GEOLOGIC NOTES 

SURFACE CONDITIONS! VERY MUDOY WITH 
STANDING •ATERl MARSHY GRASS 

MIXEO SAND/WASTE FILL 

GRAY VET MEDIUM TO FINE SANO. LITTLE SILT* 
SOME BLACK STAINS 

GRAY ANO BRO«N MOIST STIFF LAYERED CLAY 
AN0 S,LTS|LT LAYERS APPROXIMATELY 1/*M THICK AT 

I** INTERVALS 
GRAY MOIST STIFF CLAY 

GRAOES TO MEDIUM CLAY AT 13.0* 

GRAOeS TO SOFT AT 1S.0* 

GRAY VET SOFT LAYERED CLAY 
RED CLAY LAYERS APPROXIMATELY 1/2*' 
THICK AT I 1/2 TO 2** INTERVALS 
(OETECTABLE ORGANIC ODOR) 

RED CLAY LAYERS APPROXIMATELY 2** THI 
AT 1" INTERVALS AT 35.0* 

TRACE SMALL BLACK MOTTLES OF ORGANIC 
MATERIAL IN RED LAYERS 

BROWN DRY MEDIUM SILT, AND MEDIUM TO 
FINE GRAVEL, TRACE CLAY, TRACE FINE 
TO COARSE SANO (TILL) 

GRAOES TO MOIST 

GRAOES TO WET, MORE GRAVEL. LESS 
SILT 

SOIL SAMPLING INFORMATION 

CJ STANDARD PENETRATION TEST 

• UNDISTURBED SAMPLE 

B DISTURBED SAMPLE 

O NO SAMPLE RECOVERED 

ROCK CORE INFORMATION 

0 i^-CORE LOSS ZONE 11 80 I 
L .PERCENT CORE 

RECOVERY 

CORE R°D 

FRACTURES 

Zene o< eors ios& 
Breccia rono 
Olp-siip ftllcfcanstdaft 
Fr>ctuP«s**hown at appro'lnata angla to core avis 

_rMln«rallf®d fractwra c • caletta ft " ftulMda 
Fractured *one 
void 

KEY TO WELL SCHEMATIC 

G5Z Grout 
vzrm Bcntonito Seal 
f i Sand Filter 
R3 Well Screen 

DAMHS 0 MOOR* 

FIGURE B.6A 



S*CET i OF | 

WELL SCHEMATICS BLOW 
cot/or 

SAMPLING 

ut*a *0 i rroe 
coot 
ore 

coot 
BOO 

w 
a c 

2 
I 

BORING OW-6 

DESCRIPTIVE GEOLOGIC NOTES 

65-, 

TO 

Eg TOP OP BEDROCK 66.0* 
BEOROCK. IS DOLOSTONE 
BORING TERMINATED AT A DEPTH OP 66.0* 
ON JUNE 10* 1904. 

SOIL SAMPLING INFORMATION 

CS STANDARD PENETRATION TEST 

B UNDISTURBED SAMPLE 

8 DISTURBED SAMPLE 

• NO SAMPLE RECOVERED 

ROCK CORE INFORMATION 

"CORE LOSS ZONE 

.PERCENT CORE 
RECOVERY 

"I 

FRACTURES 
Zone of cor« lots 
Brace la zone 
Olp-sllp »licfcensldes 
Frectures-shown at approximate angle to cora aula 
Mineralized fracture c * calctta e - sulfide 
Fractured zone 
Void 

KEY TO WELL SCHEMATIC 

tZ3 Crout 
Bcntonito Soal 

r~~-i Sand Filter 
GZ3 Hell Screen 

DAMB8 8 MOOR! 

FIGURE B.GB 
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r FA POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION-REPORT 

PARTT-SITE LOCATION-AND INSPECTION INFORMATION 

L IDENTIFICATION-
01 STATE] C25TTENUVeER 
NY 10000D]l43g,P 

II. SITS NAME AND LOCATION-
01 < C N/ ,'i —;*<• ̂ a»Tr̂ a»̂  orc»«ot»p<«» n»i>o/3rw 
Nash Road Landfill 

02 STREET. ,=CUTc NO.. CR SPECIFIC LOC* — 711 ICENHFiEn 
Nash Road CJC-TY 

Town of Wheatfield 
OA STATE 
NY 

05 opcooe 
.14150 

06 COUNTY (Q7CCUvr-coce 
Niagara 63; 

ca co no CIST 36 
CSCOCHGUNArcS iaTYPEOPCWNE.RSHlP'C.v«=xor»» . a A. PRIVATE a B. FEDERAL r> r. FT ATP rt COUNTY \g~ ul IN-Ô AI • F. OTHER : C G. UNKNOWN 
01 0AJECF INSPECTION 02 SITE STATUS- G2YEAASGF OPERATION. 1 

4/28 /83 •ACTTVE DfTRACTTVe .1964 r 1958 UNKNOWN 
Z t̂ tJA 

•ACTTVE DfTRACTTVe SSGJf<NlNG YEAR HN&vG YEAR ' 

• A. HP* eĵ 3~.E?ACCNTRAU.iuR . Engineering Science cr c. MUNICIPAL. en.MUNKDFALCCNTRACTCH-_ 
°'G.OTHER: ' • ESTATE CTi-mmtfrem-mpParneS & Moore 

or Am 
05 CWES INSPECTOR 

John Kubarewicz 
oa TITLE 

Chemical Engineer 
07 CRQANlZAT.CN Engineering 
Science 

OS TE_E?'-*GN£ NO. 

703/591-7575 
C3 OTHER INSPECTORS 

Art' Seanor Geologist 
1 1 ORGANIZATION 
Dames & Moore 12TELErH3NE.NO. 315/638-2572 

( ) 

( )-

( } 

13 STEREPSESSfTATiVES NTEFMEWEa 
Ed Greinert 

1 A. TITLE. 
City Superviso 

1SAOORE5S 

Wheatfield 

( I 
18 TELEPHONE NO. 

( ) 

( I 

( ) 

( ) 

I ) 

I 7 ACC£i3 GA*<££3 SY 
iCr̂ tCM QMf 
3 PERMlSSJCf* 
G WARRANT" 

1 a TJAE CF INSPECTION 

15:00 
1? WEATHER coNomoNa 
sunny 

IV. INFORM/*TICK AVAILABLE FROM 
01 CONTACT 
Ernie Schroeder Engineering Science 

C3 TELEPHONE NO. 
404/325-0770 

OA PERSON RESPCNSaua FOR STTE INSPECTION FCRM-
Eileen Gilligan 

05 AGENCY oa CRGANLZATCN 

Dames & Moore 
07 TELEPHONE NO. 
315/638-2572 

08 CA TE 
8 / iqf 84 

CNTM PAy 
EFAFCFM207O-I3 (7-81) 



POTENTIAL HAZARDOUS WASTE SITE 
StCpA ^ SITE INSPECTION REPORT 

I—1 PART2-WASTE INFORMATION 

L IDENTIFICATION 
01.STATE C2SU£N_^EER_ 

NY 0000514380 
II. WASTE STATES, QUANTITIES, AND CHARACTERISTICS 
01 PHYSICAL STATES IC.-M* ml ir*i icpyl 

SOL SOUD GJ/SLUP.RY 
C B^POWCER. FINES % F UOUIO 
C^C. SLUDGE C G. GAS 

D D. OTHER 
/So«oyj 

02 WASTE GUANTT7Y AT STTE 
(Ww of W4J7» On*"!":!## 

TW3 C* r*.+Oor>o+Jl0 
TONS 

rriRIG YARDS _ 1600 .. . 
NCI OF DRI IMS 

03 WASTE CHARACTERISTICS iruj 

(TyC TOXIC C G-^OLUBLE G 1. HIGHLY VOI-ATILE a B. CORROSIVE C/. INFECTIOUS C J. EXPLOSIVE 
C c. RADIOACTIVE t? G. FLAMMABLE CK. REACTIVE 
C D. PERSISTENT G H. IGNITA8LE G L INCOMP AT.BLE 

• M. NOT APPLICABLE 

IIL WASTE TYPE 

CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT 02 UNIT CF MEASURE 03 COMMENTS 

SLU SLUDGE 
OLW OILY WASTE 

sol SOLVENTS 

PSD PESTICIDES 

{55c5 • OTHER ORGANIC CHEMICALS 900 cu'. yi Is. Chemical waste/ Love Canal 
lOu • INORGANIC CHEMICALS 

ACD ACIDS 

SAS EASES 

Tmes~> HEAVY METALS lead, chromium, plating sludge 
{V. HAZARDOUS SUBSTANCES fs*«AAP«XM tof«noa/»>a,iiimy »t*cCASMwnMn/ 

01 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 0* STCRAGE'CXSPOSAL METHOD OS CONCENTRATION Oe MEASURE OF 
CONCENTRATION 

MES lead 999 landfill 67-20,000 PPb 
occ 2r4P dimethyl 2 penten i 999 landfi11 .182 ,000 ppb 
occ 2-(1,1 dimethyl)-4- 999 landfill 183 .000 PPb 
occ methvlfuran landfill - -

occ phenol 108-95-2 landfill r,ooo mg/1 
MES mercury 7439-97-6 landfill 0.5 ppb 
SOL benzene 71432 landtill 
SOL toluene 108883 landfill - -

SOL methvlene chloride 999 landfill - -

OCC dichlorobenzene 25321-226 landfill - -

OCC tetrachloride 999 landfill - — 

OCC trichloroethane 127184 landfill — 

OCC trichlproethene 999 landtill 
~ 

OCC hexachlorobutadiene 87683 landfill - -

V. pcHQSTOCKS'S.f/oDfwa'srCAlMjnMll 

CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CASNUWEEH 

FDS merourv 7439-97-6 FDS 

FOS FDS 

FDS FDS 

FDS FDS 

VL SOURCES OF INFORMATION tcs»fx. rwcami 

1.) Investigation of Selected Inactive Toxic Landfills in conjunction with the Niagara 
River Study," Aug. 1981, (U.S.G.S.) 

2.) Memo to Hennesey NYSDOT, 8/9/78 
3.) Letter to Caine NYSDOT from Hooker, 5/9/68 

EPA FORM 3070-13(7-81) 



.e.p'3 
POTENTIAL HAZARDOUS WASTE SITE 

SITE INSPECTION REPORT 
PART J - DESCRIPTION OF HAZARDOUS CONDITIONS AND INC1DEN" 

I. IDENTIFICATION 
01 

II. HAZARDOUS CONDITICNS AND INCIDENTS 

01 B A GROUND WATER CONTAMINATION 
03 POPULATION POTENTIALLY AF FECTED: 

o^pc;q>r;n in 02 IS OBSERVED (HATFr 7724781 ) 
OA NARRATIVE DESCR.PT.ON 

l_i POTENTIAL G ALLEGED 

Well sampling shows contamination by lead and organic chemicals. Other 
analyses pending. 

01 tjB. SURFACE WATER CONTAMINATION 
03 POPULATION POTENTIALLY AFFECTED: _ 

'02 E OBSERVED IDATE: 7/53 
C4 NARRATIVE DESCRIPTICN 

POTENTIAL G ALLEGED 

Rust colored red stains in standing water and soil. Chemical analyses show 
low levels of methylene chloride and TOX. 

01 GC. CONTAMINATION CF AIR 
03 POPULATION POTENTIALLY AFFECTED: 

02 5/-6sse_HVEDIPATF- 7/B4~ 
04 NARRATIVE DESCRIPTION 

G POTENTIAL G ALLEGED 

None. 

01 G D. FIRE'EXPLCSIVE CONDITIONS 
03 PCPULAnCN POTENTIALLY AFFECTED: 

02 SFOBSERVED T DATF- 1 / ̂  4 

04 NARRATIVE DESCRIPTION 

Small fire of unknown origin burning unattended. 

POTENTIAL C ALLEGED 

rVp i 01 CY EL DIRECT CONTACT 
03 POPULATION POTENnALLY AFFECTEDr. 

/ 
VLOO 02 5>6BSERVED (DATE-

04 NARRATIVE DESCRIPTION 
"Q^TOTENTTAL O ALLEGED 

/ 
"QTVF. CONTAMINATION OF SOIL 
03 AREA POTENTIALLY AFFECTED: 

Site used by local residents as play area. 

x" 
02 gblBSERVED I DATF: 7/24/81 1 
04 NARRATIVE DESCRIPTION 

POTENTIAL • ALLEGED 

Soil samples show metal and organic contamination.- Other analyses 
pending. 

01 o G. DRINKING WATER CCNTAMINAnON 
03 POPULATION POTENTIALLY AFFECTED: _ 

02 O OBSERVED (DATE: 
04 NARRATIVE DESCRIPTION 

3 POTENTIAL • ALLEGED 

No. 

01 G H. WORKER EXPOSURE/INJURY 
03 WORKERS POTENTIALLY AFFECTED: 

None. 

02 G OBSERVED (DATE 
04 NARRATIVE DESCRIPTION 

3 POTENTIAL C ALLEGED 

01 C T POPULATION EXPOSURE/INJURY 
03 POPULATION POTENNALLY AFFECTED: ^100 

02 C C BSERVED (DATE 
04 NARRATIVE DESCRIPTION 

sSf POTENTIAL i_ ALLEGED 

No known injuries. 

EPA FORM 2070-13 (7-81) 



sepa POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

I. IDENTIFICATION 
01 SJATp 102 S.TE VL'MSEH 
_"NY Jl 0 00051'43 8Q_ 

IL HAZARDOUS CONDITIONS AND INCIDENTS 

01 ~Wi. DAMAGE TO R.CRA 
OA NARRATIVE CF5CR1FT0N 

None observed. 

02 £ OBSERVED (DATE 7/84 POTENTIAL C ALLEGED 

01 C K_ DAMAGE TO FAUNA 
04 NAhr\A 1 ;VE DEŜ RiFTiCN >irvutjc* n-«.T-»-̂ 3 j ct • -~-r •—Tj 

02 SUBSERVED (DATE: 7/84 
/ 

.) J'ROTENTIAL L- ALLEGED 

01 G L CONTAMINATION OF FOOD CHAIN 
OA NARRATIVE DESCRIPTION 

Abundant small animal-wildlife on site. No damage observed. 

_) L£/£OTENTIAL 02 G OBSERVED (DATE: . C ALLEGED 

• 

Potential to aquatic microorganisms in ponds and trenches 

/ 
01 H'M. UNSTABLE CONTAINMENT CP WASTES 

(S&tz.'Pijron/Slvwiij ooLaei. i. arums) 
C3 POPULATION POTENTIALLY AFFECTED: 

02 C/OBSERVED (DATE: 4/9R/RR ) . POTENTIAL G ALLEGED 

OA NARFLA"NVE DESCRIPTION 7/83 
Pools of orange tinted standing water observed, rubbish protruding 

from earth. 
01 • N. DAMAGE TO OFFSITE PROPERTY 
OA NARRATIVE DESCRIPTION 

None. 
02 G OBSERVED (DATE: . .) POTENTIAL G ALLEGED 

01 G O. CONTAMINATION CP SEWERS. STORM ORAINS. WWTPs 02 G OBSERVED (DATE-
DA NARRATIVE DESCRIPTION 

None. 

• POTENTIAL C ALLEGED 

01 52 P. ILLEGAL'UNAUTHORIZED DUMPING 
OA NARRATIVE DESCRIPTION 

02 T/OBSERVED IDATE: 6/11/81 ) C POTENTIAL G ALLEGED" 

Niagara County DOH observed "evidence of dumping" after site closed. 

05 DESCRIPTION OF ANY OTHER KNOWN. POTENTIAL OR ALLEGED HAZARDS 

IIL TOTAL POPULATION POTENTIALLY AFFECTED: unknown 
IV. COMMENTS 

Per NYSDEC instruction, Phase II study did not address extent of 
contamination. Therefore, total population potentially affected cannot 
be determined. 

V. SOURCES OF INFORMATLONFCFTUKRICN'^KUL ». MIMI. URNOWMRYU.'K»M 

1.) Niagara County DOH 1981 
2.) U.S.G.S. Study, 1982/83 
3.) Site visits during Phase II investigations 

EPA FORU207CM3 (7-81) 



A POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION 

FART4- PERMIT AND DESCRIPTIVE INFORMATION 

I. IDENTIFICATION 
Ol.Viit CrsrTc NUVBE? 
_NX A 0000514380 

11. PERMIT INFORM A l ION 
01 TYPE OF PERMIT ISSUED 

C.-̂ * +* rw utfjr; 

n A. NPDES 

C B. Uic 

IC. AIR 

02 FE~.urT NUMEER Not 
applicable 

Q •. BCRA 

! E. RCRA INTERIM STATUS 

QF. SPCC PLAN 
C'G. STATE, Setoff) 

Co DATE ISSUED <X EXP-RATVCN DATH 05 COMMENTS 

• H. LOCAL,, 

• L OTHER 

Q J. NONE-

111. SITE DESCRIPTION 
01 STORAGE/DISPOSAL M truu Kaatyj 

G A SURFACE IMPOUNDMENT 
G B. PILES 
a C. DRUMS. ABOVE GROUND 

G D. TANK. ABOVE GROUND 

C STANK. BELOW GROUNO 

q^f LANDFILL 

a G. LANDFARM 
a H. OPEN DUMP 

a I. OTHER. 

02 AMOUNT 03 UNIT OF MEASURE 

unknown 

OA TREATMENT 
U A. INCEVEHATJON 
G B. UNDERGROUND INJECTION 
G C. CHEMICAL/PHYSICAL 
• D. BIOLOGICAL 

G £ WASTE OIL PROCESSING 

G F. SOLVENT RECOVERY 
a GT'OTHER RECYCUNG/RECGVEHY 
IS/H. OTHER None 

(S&wfy) 

07 COM WEHTS 

05 OTHER 

O A BUILDINGS CN SITE 

06 AREA OF SRRS 

7 

Poorly closed; tires, metal, other rubbish visible 

IV. CONTAINMENT 
01 CONTAINMENT OF WASTES ICWi onf 

C A ADEQUATE. SECURE G B. MODERATE G C. INADEQUATE. POOR D. INSECURE UNSOUND. DANGEROUS 

02 DESCRIPTION OF DRUMS. DIKING. UNERS. BARKERS. ETC. 
1.) Poorly closed; tires, metal, other rubbish visible. 
2.) Disposal trench for Love Canal waste excavated in soft, layered clay. 

No engineered barriers installed. 

V. ACCESSIBILITY 

BOTES QNO 01 WASTE EASILY ACCESSIBLE; 
02 COMMENTS 

Unfenced, easy access 

VI. SOURCES OF INFORMATION icj*/wwwvr*-*. i*moFc /*oomi 

1.) Site inspection, summer 1983 
2.) Memo to Hennesey NYSDOT, 8/9/84 

EPA FORM 2070-13 (7-61) 



A POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

PART 5-WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA 

I. IDENTIFICATION 
oi STATE 

NY 
02 SJTE_NUUE£R 

0000514380 
II. DRINKING WATER SUPPLY 

01 TYPE OF L?CNKiNG SUPPLY fC*C* At 
SURFACE^"' WELL 

community A. H. Q 
NON-CCMMUNrTY C. G D. • 

C2 STMTOS 

ENDANGERED ArrcCttuJ MONITORED 
A. G B. • C. Q 
o. • c. a F. a 

D3 DISTANCE TO STTE 

A. Imi) 

B. (mil 

111 GROUNDWATER 
01 GROUNDWATER USE IN VIQNITY rc-̂ x ex., y' 

C A. ONLY SOURCE FCH DRINKING D B. QR IN-UNG O C. CCVMF.PCIAL. INDUSTRIAL. IRRIGATION- S/D. NOT USED. UNUSEABLE 
(CtV Wt« »ivA,.^ (Lt~v•-© cr-f frt 
CCUUFRC1AL. TNOUSTFAL. IF.FlGATION (fcs Ctw^ A 

r-> o^.W II iTVVM 5^=RVT=n EY GROUND WATER 0 . 03PSrrANCFTf1NFABFATnniN«INGWATFPWFil 0-2 |mil 

OA DEPTH TO GROUNDWATER 

4.0 J it) 

OS KFECTICN OF GFOUNDWA1 LH FLOW 

SW,S,SE 
08 DEPTH TC AQUIFER 

OF CONCERN 
A-4.0 itt) 

07 POTENTIAL YIELD 
OF AQUIFER 

08 SOLE SOURCE AOUireR 

• YES GXNO 

09 DESCRIPTION OP WELLS (**=tirs-to u* —m tx-j I ro t* »«i?.tyi/ 

Network of sampling wells varying from lo'to 70' in depth 
located throughout the landfill 

a NO 

s£ AREA 

COMMENTS 

1 1 CISCHAFX 
G JJES &HO. 

AREA 

COMMENTS" 

IV. SURFACE WATER 

01 SURFACE WATEH USE cr~l 

VA. RESERVOIR. RECREATION 
DRINKING WATER SOURCE 

S. IRRIGATION. ECONOMICALLY 
IMPORTANT RESOURCES 

• C. COMMERCIAL. INDUSTRIAL G D. NOT CURRENTLY USED 

02 AFFECTED/POTENTIALLY AFFECTED BODIcS OF WATER 

NAME: small pond on site 
Sawyer Creek 
Bull Creek 
Tonawanda Creek . 

AFrcCTED DLSTANCP TO OTP 

0.25 
1.1 
2.3 

(mi) 
(mi) 
(mi) 

V. DEMOGRAPHIC AND PROPERTY INFORMATION 
01 TOTAL POPULATION WITHIN 

CNEi11Mll£ OF STTE 
A. 1-800 

NO. CF PERSONS 

TWO (2) WILES GF STTE 
a 6,100 

NL-OF PERSONS 

THREE (2LMILCS OF SITE 
c  1 2 , 0 0 0  

NO. OF PERSONS 

02 DISTANCE TO NEAREST POPULATION 

350 

03 NUMEEH OF BUILDINGS WTTHIN TWO 121 MILES CF SITE 

1620 
04 DISTANCE TO NEAREST OFF-SITE BUILDING 

350* 
u5 POPULATION WTTH'N VICINITY OP STTE (Pre**-* c±±C-nc4K>n oi rvxr r̂w o/ -joai MCS-try of ma. $ p.. -jr*. r«c*g«. o*tsi»rpoOu<t»0 urtHwt KS+4J 

Site is located adjacent to a suburban housing development. 

E? A FORM 2070-13 (7-81) 



A POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

I. IDENTIFICATION 
|01 SFATJ=|c2 SRRP NJJMBEJ} 

PARTS-WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA NY °°0514 380 
VI. ENVIRONMENTAL INFORMATION 
01 FEHVEAEIUTT CF CJ-̂ SATURATCDZCNE anti 

G A. 10""6 — 1 0*"* cm-vsc B. 10~4 — 1G~fl cm'sec ŝ io-* -1 C~3 cm/sec Q D. GREATER THAN ID-3 cm'sec 

02 PERMEABILITY CF cEDROCK(C.i.c> c.) 
A. IMPERMEABLE O B. RELATIVELY IMPERMEABLE G?C. RELATIVELY FERMEA3LE C D. VERY PERMEABLE 

ILAAA i,Vvi JO ° crr»»»c# /TO — JO*"® urrstci no" - '0 crrviBCi > 0 ~ crv s<) 

03 G£PTh TC 6LC-OCX, 

-̂JQ yt) 
06 NET PRECIPITATION 

40 27 = 13 (in) 

04 DEPTH CF CCS TAW iNA TEC SOIL ZONE 

' 'inkpnwn m> 
06 SOIL pH 

_5_.6_ri.3_ 
07 ONE YEAR 24 MCUR RAINFALL 

2.1 • tin) 

oe slope 
STE SI CPE | DIRECTION OF SITE SLOPE, TERRAIN AVERAGE SLOPE 0 „ I E I 1.0 

06 FLOOD POTENTIAL 

SITE IS IN 7 , 500YEAR PLOCDPLAJN 

10 

• SITE IS ON BARRIER IS LA AID, COASTAL HIGH HAZARD AREA, RIVERINE FLOOOWAY 

11 DISTAFJCE TO WETLANDS R*R»-R*JW 

. ESTUARINE 

-(in) 8. _ 

OTHER 

3.5 .(mi) 

12 DISTANCE TC CKfTlC Al_ .HAS/TAT t&f 
i_5_ (mi) 

ENDANGERED SPECIES: E, IGL« 
13 LAND USE IN VICINITY 

DISTANCE TO: 

COMMERCIAL/INDUSTRIAL 
RESIDENTIAL AREAS; NATIONAL/STATE PARKS. 

FORESTS, OR WILDLIFE RESERVES 
AGRICULTURAL LANDS 

PRIM E AG LAND AG LAND 

-(mi) 
0.01 0.01 

.(mi) C._ . (mi) D. .(mi) 

14 DESCRIPTION CF SITE iN RELATION TO SURROUNDING TOPOGRAPHY 

Site is located in a flat, poorly drained area, 
site was a swamp, with drainage to the North. 

Prior to dumping, 

VIL SOURCES OF INFORMATION /•WKK >**+. %*erto— ATWoyrta. Nwvaj 

1.) U.S.G.S. Study 
2.) DEC site Dossier 
3.) Phase II Investigation 

EPA FORM 2070-13(7-31) 



SB>A 
POTENTIAL HAZARDOUS WASTE SITE 

SITE INSPECTION REPORT 
PARTS- SAMPLE AND FIELD INFORMATION 

L IDENTIFICATION 
01 STATE IC2 STEAUMoEB 
NY 0000514380 

SAM PLE TYPE 
01 Nf-'MBEfl OF 

SAMPLES TAKEN 
d2 SAMPLES SENT TO 03 ESTIMATED CATE 1 

RESULTS > VLViE J 

GROUNDWATER 8 Compu Chem 8/84 
SURFACE WATER 5 ES laboratory 

presently I 
available i 

WASTE 

AJR 

RUNOFF . --

5RTLL -

SOIL , 1 
VEGETATION • 

OTHER sediment 3 Compu Chem 8/84 1 

SAMPLES TAKEN 

ItL FIELD MEASUREMENTS TAKEN 
01 TYPE Downhole gamma 
logging 

Geophysical survey 
Permeability test-xng 

02 COMMENTS 

Performed in wells to define soil stratigraphy 
Performed to locate disposal trench boundaries 
Performed in wells to evaluate rate of contaminant movement 

IV. PHOTOGRAPHS AND MAPS 

01 TYPE OUNO E! AERIAL • 02 IN CUSTODY OF . 
Dames t* Moore ottice 

'Namm ot organization or etCMCuaf) 

03 MAPŜ  
QPVES 
C NO 

OA LOCATION OF MAPS Dames & Moore office 

V. OTHER FIELD DATA COLLECTED «***©*» c»*crrs*w> 

Soil samples were collected during the drilling of the seven sampling 
wells. Grain size analyses of selected samples were performed in the 
laboratory. 

VL SOURCES OF INFORMATION ».*. 31X19 fa*. i 

Phase II investigation 

EPAFORM 2070-13 



_ _ P0TENT1ALHAZARD0US WASTE SITE 
X*. -P A SITE INSPECTION REPORT 

i % PARTY-OWNER INFORMATION 

1. IDENTIFICATION 
OI.STATE|O2 $rcE NUMBER NY 0000514380 

1!. CURRENT OWNER(S) PARENT COMPANY 

31 NAME IO2 D-l-8 NUMBER 

Town of Wheatfield | 
CS NAME 09 D-I-S NUMBER 

C3S7REET ADCAESSFA 0. AW. A'S'. •'=3 

2800 Church Road 
c+ s>c CODE 10 STREET ADDRESS (P 0. 3c i. AFO*. tc.j 11 SCCOOE 

05 CITY 

N.Tonawanda 
09 ITATC 

NY 
07 ZIP CODE 

14120 
12 CHY 13 STATE 14 ZIP CODE 

01 NAME 02 D+E DUMBER OS NAME 09 0+6 NUMBER 

03 STREET ADDRESS/P O. Bar. Bra r. «<=J OA SAC CODE 10 STREET ADDRESS (P O. Sc*. AFD p. tcj 11 SC CODE 

05 CITY ; 09 STATE 07 ZIP CODE 12CJTY 13 STATE 1«ZIPCCDE 

01 NAME 02 D+B NUMBER 06 NAME 09 0+SNUMBER 

03 STREET ADORESS IP a Bar. RfOt. -c.1 OA SC CODE 10 STREET ADDRESS (P Q. Box. AFO *. 11 SIC CODE 

05C.TY OS STATE 07 £P CODE 12 CITY 13 STATE 1 4 ZIP CODE 

01 NAME 02 0+8 NUMBER 08 NAME 09D+BNUMBER 

03 STREET ADDRESS IP 0. Box. BPDf. pre-l OA SJC CODE 10 STREET ADDRESS (P. A Box. AFD 4. mtcj 11SC CODE 

05 CITY OS STATE 07 ZIP CODE 12GTY 13 STATE 14 ZIP CODE 

lit* PR&VIOUS OWN IV. REALTY OWN£R(S) ftf xx^rxptr. tai rrxxU went flrrtt 
0 1  NAM6. _ . .  . .  l 0 2 D + 6 . N U M B E f i  01 NAME 1? 02D+B NUMBER 

03 STREET ADORESS iP. 0. Sax. AFO *. *EJ 04 sc CODE 03 STREET ADDRESS (P.O. 3a*. AFD4. wcj 04-SIC CODE 

05OTY 09 STATE 07 ZIP CODE 05 CITY 08 STATE 07 ZIP CODE 

01 NAME 02 0+ 0 NUMBER 01 NAME 02 0+B NUMBER 

03 STREET ADDRESS (P.O. Box. AFO #. •«.; 04 SC CODE 03 STREET ADDRESS (P O. Box. AFD 4. tcj 04 SK: CODE 

oacrTY 06 STA7E107 ZIP CODE 

1 
05 CITY 06 ST A < c 07 ZIP CODE 

01 NAME 02 0+ B NUMBER 01 NAME' 02 D-rB NUMBER 

03 STREET AOORESS (P. O. Box. AFD #. •«=./ 04 SC CODE 03 STREET ADORESS (P 0. Sax. AFO 4. «rcj C* SC CODE 

05 CITY 06 ST ATE 07 ZIP CODE 05 CITY 08 STATE 07 ZIP CODE 

V. SOURCES OF 1NFORMAT iQN tcx* SX/C >Wy>nciC jaae/Tao. Mno««u^rtit /^oeva/ 

New York State Tax Records 

C?A FORM 2070-13 (7-31) 



POTENTIAL HAZARDOUS WASTE SITE 
^•1 'PA SITE INSPECTION REPORT 

1^1 * \ PARTS-OPERATOR INFORMATION 

LIDENTIHCATION 
01 STAT£ 02 $.TE DUMBER NY 0000514380 

n. CURRENT OPERATOR (pro*** OPERATOR'S PARENT COMPANY 
01 namE 

None. 
02 D + 6 NUMBER 10 NAME 11 0-6 NUMBER 

03 STREET ADDRESS \P 0. Sax, hFDp. trc.) 04 S*CC0D£ 12 STREET ADDRESS (P.O. Be*. rfq*. *a.) 13 SIC CODE 

05 csrx 06 STATE 07 £P CODE i4 cmr 15 STATE 16 ZIP CODE 

08 YEARS OF CFERATKX CS NAME CF OWNER 

HI. PREVIOUS OPERATOR(S) flairv*9nx>rt/V»C p*©—fro--n o«wfj PREVIOUS OPERATORS' PARENT COMPANIES ******* 
01 NAME 

Niagara Sanitation Co. 
02 0+BNUM5ER 1C NAME 11 D+S NUMBER 

03 STREET ADDRESS (A a Sax. RfO p. **.> OA SiC COOE 12 STREET ADORESS (P.O. flax. PFDP. *«cJ 13 c*C oODE 

oscrnr 
N. Tonawanda 

C6 STATE 

NY 
07 UP CODE 14 CITY 15 STATE 18 ZJP COOE 

08 YEARS CF OPERATION 

. 1964-1968 
09 NAME OF OWNER DURING 7HLS PERIOD 

01 NAME 02 D+B NUME'ER 10 NAME 11 I NVJMSER 

03 STREET ADDRESS (P.O. Sax. f&O P. w*cj 04. SIC CODE 12 STREET ADDRESS (P. 0. flox. PFO P. *cj 13 SIC CODE 

05 ClTY 08 STATE 07 21P CODE 14. CITY 15 STATE 16 ZIP CODE 

08 YEARS OF OPERATIC OS NAME OF OWNER DURING THIS PERIOD 

01 NAME 02 D+B NUMBER 10 NAME 11 D-t-B NUMBER 

03 STREET ADDRESS /P. a Box. ftfD P. «&J 04 sic CODE 12 STREET ADDRESS (P 0. Sax. PFOm. «ej 13 SIC CODE 

05 CITY 08 STATE 07 ZIP CODE 14 CITY 15 STATE 1 6 ZIP CODE 

08 YEARS CF OPERATION OS NAME OF OWNER DURING THiS PERIOD 

IY. SOURCES OF IN FORMA T ION (Cl» *c««=nAc/*/cw»c**. a.Q., xtmt Urfwen# /•cot*) 

Niagara County Department of Health, 1981 

EPA FORM 2070-13(7-81) 



_ s_.__ _ POTENTIAL HAZARDOUS WASTE SITE 
f—fjr-V SITE INSPECTION REPORT 

•*./ t— * M PART9-GENERATOR/TRANSPORTER INFORMATION 

1.1C SNT IF 1 CATION 

01 STATV.02 STTE S'? 'V B-EH 
NY 0000514380 

1L CN-S1TE GENERATOR 
01 NAME 

None. 

02 o-t-e number 

03 STREET ADDRESS (P 0. Sox. AFDp. #«J 04 S>C CODE 

05 crnr oe STATE 07 ZiPCCDE 

III- OFF-SITE GENERATOR(S) 
-t-B NL'VSER 01 NAME 

Hooker Chemical 
C2 D-^BNUMBER 01 NAME 

Niagara Falls Air Force Base 
C2 D -t-B NL'VSER 

03 STREET ADDRESS (P.O. Sot. *F0 p. hc.) 04. StC CODE D3 S1 ntET ADDRESS (P 0. Sox. PFQ p, 04 5CCO3E 

05 CITY Niagara Falls 
06 STATE 

NY 07 2JP CODE 05 CITY Niagara Falls 06 STATE NY 07 ZIP CODE 

01 NAME 

Bell Aerospace 
02 04-6 NUMBER 01 NAME 

Canborumdum 
02 D-rS NUMBER 

03 STREET ADDRESS (P a Sox. Pf-D #. •*=.; 04 S>C CODE 03 STREET ADDRESS (P 0. So*. PFOp. ttsj 

Buffalo Ave 
04 S>C CODE 

05 CITY 06 STATE 07 ZJP CODE 05 crTY Niagara Falls C 6 STATE NY 07 Z2P CCDS 

IV. TRANSPORTEH(S) 
01 NAME 

Niagara Sanitation Co. 
02 D+B NUMBER 01 NAME 02 D+B NUMBER 

03 STREET ADDRESS (P.O. Sox. PFOP. arc.* 0AS*D CODE 03 STREET ADDRESS (P.O. Sox. PFOp, •icj 04SJCCCDE 

05 CITY 

N. Tonawanda 
06 STATE 

NY 
07 ZIP CODE 05 CITY 06 STATE 07 ZIP CODE 

-? 

01 NAME 02 0+6 NUMBER 01 NAME 02 D+9 NUMBER 

03 STREET ADDRESS rP 0. So*. PFO p. «e.) 04 SIC CODE 03 STREET ADDRESS ip 0. Sox. PFO *. *ic.J 04 SIC CODE 

05 CITY 06 STATE 07 ZIP CODE 05 CITY 06 STATE 07 ZIP CODE 

V. SQLRCE5 OF INFORMATION tcx* •.j., uu»MU. '"ooni 

Other off-site generator: Frontier Chemical 

£?A FORM 2070-13 *7-61) 



w£U::p A POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

PART 10- PAST RESFONSE ACTIVITIES 
IL PAST RESPONSE ACTIVITIES 

01 • A. WATER SUPPLY CLOSED 
04 DESCRIPTION 

No. 

C2 DATE 

L IDENTIFICATION 
01 .SLATEl CZ dTE NL'MSEH 

NY 0000514380 

03 AGENCY 

01 G B. TB.iPCF.AHY WATER SUPPLY PROVIDED 
04 DESCRIPTION 

No. 

01 Q C. PERMANENT WATER SUPPLY PROVIDED 
04 DESCRPTON 

No. 
01 a D. SPILLED MATEFSAL REMOVED 04 DESCRIPTION 

No. 

01 C E CONTAMINATED SOIL REMOVED 
04 DESCRIPTION 

NO. 
01 a F. WASTE REPACKAGED 
04 DESCRIPTION 

NO. 
01 QE WASTE DISPOSED R-SEY/HERE 
04 DESCRIPTION NO. 

02 DATE 

C2 DATE 

C2 DATE. 

02 DATE _ 

02 DATE . 

02 DATE. 

03 AGENCY 

03 AGENCY 

03 AGENCY 

03 AGENCY 

03 AGENCY 

03 AGENCY 

01 OH.CN SITE BURIAL. 
04 DESCRIPTION NO. 

02 DATE. 03 AGENCY 

01 • L IN SITU CREMCAE TREATMENT 
04 DESCRIPTION No. 

02 DATE, 03 AGENCY 

01 • X IN srru BKOLOGCAL TREATMENT 
. 04 DESCRIPTION 

No. 

02 DATE 03 AGENCY 

01 a K. IN SITU PHYSICAL TREATMENT 
04 DESCRIPTION 

No. 

02 DATE (M AGENCY 

01 C L ENCAPSULATION 
04 DESCRIPTION 

No. 

02 DATE mAGENCY 

01 u M. EMERGENCY WASTE TREATMENT 
04 DESCRIPTION 

02 DATE ai AGENCY 

No. 
01 G N. CUTOFF WALLS 
04 DESCRIPTION No _ 

02 DATE 03 AGENCY 

01 u O. EMERGENCY DIKING/SURFACE WATER DIVERSION 
04 DESCRiPDON 

02 DATE 03 AGENCY 

No. 
01 G P. CUTOFF TRENCHES/SUMP 
04 DESCRIPTION 

02 DATE as AGENCY 

NO. 

01 • Q. SUBSURFACE CUTOFF WALL 
04 DESCRIPTION 

02 DATE 03 AGENCY 

No. 
EPA FORM 2070-13(7-31) 



POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

PART 10 - PAST RESPONSE ACTIVITIES 

L IDENTIFICATION 

&CPA' POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

PART 10 - PAST RESPONSE ACTIVITIES 
"'sr'̂ S'srfsso &CPA' POTENTIAL HAZARDOUS WASTE SITE 

SITE INSPECTION REPORT 
PART 10 - PAST RESPONSE ACTIVITIES 

11 PAST RESPONSE ACTIVITIES 
01 C R. BARRIER WALLS CONSTRUCTED 
04 DESCRIPTION 

No. 

N? HATF 03 AGENCY 01 C R. BARRIER WALLS CONSTRUCTED 
04 DESCRIPTION 

No. 

03 AGENCY 

01 G S. CR«-.VGCEVEFI'*3 
OA CESCRIF TICN Incomplete 

no nATP 03 AGENCY 01 G S. CR«-.VGCEVEFI'*3 
OA CESCRIF TICN Incomplete cover of waste (trash) 

03 AGENCY 

01 G T. SULK TANKAGE REPAIRED 
04 DESCRIPTION 

No. 
f>7 nATP 03 AGENCY 01 G T. SULK TANKAGE REPAIRED 

04 DESCRIPTION 
No. 

03 AGENCY 

-

01 • U. GROUT CURTAIN CONSTRUCTED 0? DATF 03 AGENCY 
04 DESCRIPTION 

No. 
03 AGENCY 

01 .• V. BOTTOM SEALED. 
' 04 DESCRIPTION 

No. 
02 NATP 03 AGENCY 01 .• V. BOTTOM SEALED. 

' 04 DESCRIPTION 
No. 

03 AGENCY 

01  ̂W GAS CONTROL CO DATF 03 AGENCY 
04 DESCRIPTION 

" No. 
03 AGENCY 

01 LX. FIRE CONTROL 
04 DESCRIPTION 

No. 
02 DATF 03 AGENCY 01 LX. FIRE CONTROL 

04 DESCRIPTION 
No. 

03 AGENCY 

01 • Y. LEACHATE TREATMENT 
04 DESCRIPTION 

No. 
.no NATP 03 AGENCY 01 • Y. LEACHATE TREATMENT 

04 DESCRIPTION 
No. 

03 AGENCY 

01 OL AREA EVACUATED 
04 DESCRIPTION - No. 

no nATP 03 AGENCY 01 OL AREA EVACUATED 
04 DESCRIPTION - No. 

03 AGENCY 

-

0»-D 1. ACCESS TO SITE RESTRICTED 
0AJ DE5CRIFTT0N NO. Site i 

no nATP m AGFNOY 0»-D 1. ACCESS TO SITE RESTRICTED 
0AJ DE5CRIFTT0N NO. Site i s surrounded by incomplete (although locked) fence. 

01 • 2. POPULATION RELOCATED 
04 DESCRIPTION NO _ 

no nATP 03 AGENCY 01 • 2. POPULATION RELOCATED 
04 DESCRIPTION NO _ 

03 AGENCY 

01 G 3. OTHEH REMEDIAL ACTTVmES. 
04 DESCRIPTION NONE ̂  

02 DATF m AGFNOY 01 G 3. OTHEH REMEDIAL ACTTVmES. 
04 DESCRIPTION NONE ̂  

IlL SOURCES OF INFORMATION ;cs.»o~«c^. NNCM. • P.. RUN* WAFYSOL MOANSJ 

Site visits during Phase II investigation 

HPAfOPM 2C70-l3;7-ai) 



&EPA 
POTENTIAL HAZARDOUS WASTE SITE 

• SITE INSPECTION REPORT 
PART 11 - ENFORCEMENT INFORMATION 

UCCNV.ftCAVlCN 
CI STA—JCI V,': 7F ) 

JCL nnoo5X43'aD-
IL ENFORCEMENT INFORMATION 

01 PAST H&GULATGRY^&NAOHCEVIENT ACTCN C YES 9-t 
02 DESCRIPTION OF FEDERAL. STATE. LOCAL RrGULATCRY/ENFCRCEMFNT ACTON 

III. SOURCES OF INFORMATION ,c 0» M>-*3rtC r*iwr*ncm*. m. gL. 3£»»» «•«. «rt»ysuR. 

EPA FORM 2070-13 (7-31) 



SECTION VI 

PRELIMINARY REMEDIAL ALTERNATIVES AND COSTS 

Remediation alternatives -For the Nash Road site have not yet been 

evaluated due to presently unfinished chemical analyses. Once 

the presence and extent of groundwater surface water 

contamination is confirmed, several alternative remediation plans 

will be examined on the basis o-F their technical effectiveness 

and cost. 

I 
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APPENDIX A 

FIELD PROCEDURES 

P£6jk£ro.iDa£i! &&££d®jQ£.y §jy£J:S£e Water Analysis 

A preliminary round of surface water sampling was performed in 
June 1983 by Dames & Moore and Engineering Science. These 
sampling points are located on the eastern end of the site near 
the disposal trench and Form a network surrounding the suspected 
"hot spots". 

Engineering Science provided sample bottles and performed the 
chemical analyses. Samples were tested for the indicator. No 
preservatives were used. 

Sampling Procedures 

1. Sample bottles were labelled with routine identification 
information. 

2. The sample bottle was unwrapped, opened, and submerged below 
the surface oF the water. 

3. As the bottle filled, all air bubbles were allowed to escape 
from inside the bottle to prevent volatization of chemicals. 

4. The bottle was repackaged, placed in the cooler, and 
refrigerated. Chain of custody documents accompanied the 
cooler during transportation. 

Magnetic Survey. 

The magnetic surveys at Nash Road were conducted utilizing a 
Geometries Model 81&/8Z6A Magnetometer. The magnetometer 
indicated the magnetic field intensity, in gammas, of the earth 
at a single ground-surface point. The successful application of 
the magnetometer is determined by the magnetic intensity of the 
target and by the distance the target is buried below ground 
surface. For example, a large number of steel drums buried 10 to 
20 Feet deep would cause a relatively high magnetic value over 
background and would be easily detected with a magnetometer. On 
the other hand, only one drum buried 50 feet deep would cause a 
relatively low magnetic value over background and would not be 
easily detected with a magnetometer. The magnetometer will also 
detect areas where soil has been disturbed such as in a pit or 
trench. Once the natural magnetic field of the undisturbed soil 
has been altered by the excavation and/or burial of foreign 
material, the change in the magnetic field over the area can be 
detected by a magnetometer. 

Elec&rical Resistivity. Survey 

The electrical resistivity survey consisted of both vertical and 
horizontal resistivity earth measurements. These measurements. 
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obtained with a Bison Earth Resistivity Model Z350B Meter, 
indicated the relative electrical resistance in ohms of the earth 
to the conductance of an induced electrical current through metal 
probes or electrodes pushed into the ground. As an example of 
the resistivity nature of the subsurface, a fresh—water 
uncontaminated aquifer would exhibit a relatively high 
resistivity, whereas a contaminated (with organics and/or metals) 
aquifer would exhibit a relatively low resistivity. 

Vertical resistivity measurements, termed soundings, indicate the 
variation of resistivity at various depths at one ground—surface 
point. The resistivity sounding method applied at Nash Road was 
the "Modified Wenner Electrode Array". In this method the 
current electrodes (those furthest from the center of the array) 
are stationary while the potential electrodes (those closest to 
the center of the array) are moved away from the center at 
equally spaced distances. In the "Modified Uenner Electrode 
Array" the potential electrode distance closely approximates the 
depth "of investigation into the subsurface. For example, a 
sounding with a total potential electrode distance of thirty feet 
would indicate resistivity values at approximately thirty feet 
below the ground surface. 

Horizontal resistivity measurements, on the other hand, are 
termed profiles indicating the variation of resistivity at one 
approximmate depth at many ground-surface locations. The 
resistivity profile method applied at Nash Road was the standard 
Wenner Array (Bison, 1975). In this method the current and 
potential electrodes are pushed into the ground at equal 
distances from one another. The depth of investigation is a zone 
of the subsurface approximately three-fourths to one times the 
electrode spacing. For example, an electrode spacing of fifty 
feet in the Wenner Array would investigate a zone, of the 
subsurface between approximately 38 to 50 feet deep. Five Wenner 
Arrays were utilized at the Nash Road site to distinguish shallow 
and deep subsurface variations in resistivity. 

Ai.r Quality Monitoring 

Air quality monitoring for organic vapors with an HNU 
phutoionization meter was implemented at each hole before, 
during, and after drilling. The purpose of air quality monitoring 
was three-fold: to determine whether the use of respirators was 
needed while on—site, to locate potential "hot—spots" from which 
vapors may emanate, and to support or disprove preliminary 
suspicions regarding the locations of the areas of high 
contamination. Additionally, an air quality survey was performed 
of the entire site . Several east—west traverses across the site 
were made while the meter was constantly operating. No 
contamination was detected. 

Drilling 

Drilling was performed by Parratt Wolff, Inc. with a CME—70 
(truek-mounted) rig. A 3—1/2" I.D. hollow—stemmed continuous— 
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flight auger was used. All augers were steam-cleaned between 
borings to prevent cross—contamination during drilling. Two 
shallow borings were drilled to depths of "10 feet and 14 feet. 
Five borings were drilled to bedrock at depths of between 65 and 
71 feet. Dense till was encountered at the deeper borings and, on 
occasion, a rotary bit and clean water were used to penetrate 
large cobbles. 

Soil samples were taken by an open—drive split spoon sampler. 
Shallow borings were sampled continuously at Z-foot intervals. 
Deep borings were sampled continuously until the lacustrine clay 
was penetrated. Thereafter, the sampling method was standard 
sampling at 5—foot intervals. Glass sample Jars were provided by 
the drilling subcontractor. Dames & Moore staff was responsible 
for drilling documentation at each boring. 

Well Installation 

Well ' installation took place immediately after drilling. 
Johnson stainless steel wire-wound continuous slot (10—slot size) 
screen was used for each well. The screen segments are 5—feet 
long and are flush—Jointed; all Joints are additionally secured 
with teflon tape. The two shallow wells have 5-foot long screens 
and the 5 deep wells have *10—foot long screens. All screens were 
cleaned by steaming or washing with hexane, methanol, and 
distilled water prior to installation. 

Upon completing the screen and riser pipe emplacement, a No. 1 Q— 
rok sand filter was poured into the annulus to a height of two to 
four feet above the top of the screened interval. A 3—foot 
primary bentonite seal was set on top of the sand pack. When 
installing the shallow wells, a concrete backfill was poured on 
top of the bentonite seal to the the ground surface and a 6" O.D. 
steel protective casing with a locking cap was installed. After 
placing the primary bentonite seal in the deep wells, the auger 
was gradually withdrawn. The approximately 30-foot thick 
lacustrine clay was allowed to close—in and form a thick seal 
around the mid—section of the riser pipe. At the 4-foot depth, a 
supplementary bentonite seal was set to a depth of Z feet. 
Concrete backfill was placed on top of the supplementary 
bentonite seal and a 6" O.D. steel protective casing with a 
locking cap was installed. Relative ground elevation was 
surveyed. 

We.ll Development 

Shallow wells were bailed until the discharge water was clear. 
Deep wells were developed by surging with clean water from the 
rig until the discharge water was clear. The deep wells were 
then balled to remove excess water and to allow natural recovery 
of the well. The bailer was decontaminated between each well by 
washing with hexane and methanol, and rinsing with distilled 
water. 
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(aELQIAQdwater 1 ng 

Groundwater samples were taken -From each of the wells an—site and 
from one residential well ofF—site. 

A HdPterFlex pump and silicone hose were used to pump the two 
shallow wells. A Geofilter bladder pump with a teflon bladder and 
a silicone hose were used on the deep wells and on the 
residential well. The bladder pump was run by a 1 h.p. air 
compressor and a gasoline powered generator. All pumping and 
field testing equipment was decontaminated between wells with a 
wasli of hexane and methanol and a rinse of distilled water. New 
silicone hose was used at each well and discarded after sampling. 

Sample bottles and shipping coolers for samples from the on—site 
wells were provided by I-12M Laboratories in Melville, N.Y. The 
sample bottles for the off—site, residential wells were provided 
by Compu—Chem Laboratories of Research Triangle Park, N.C. 

On~SAte Wells 

Static water levels were measured prior to pumping in order to 
calculate the volume of water in each well. Two well volume 
exchanges were performed on each well before sampling. During 
sampling, care was taken to insure minimal aeration of the water 
occurred. Each bottle was tilted at approximately a 45 degree 
angle and the sample water was allowed to run slowly dawn the 
inside of the bottle to prevent the escape of volatile chemicals 
from the representative sample. Sample bottles for purgeable 
chemical analyses and those that contained preservatives were 
filled to the point where a meniscus would form, capped tightly, 
and inspected for air bubbles. Dottles in which air bubbles were 
found were reopened and water was added by droplets until this 
condition was corrected. Sample bottles for analyses of 
extractable chemicals were filled in the same manner, except that 
the fill line was at the bottom of the battle neck. 

After the sample bottles had been filled, they were wrapped in 
plastic protective sheets, placed in the shipping coolers, a.nd 
refrigerated.The shipping packages provided by H2M were 
"Playmate" coalers by Igloo. Zip—loc bags filled with ice were 
used as the refrigerant and to provide extra cushioning 
protection during transportation. Chain of custody documents 
were included inside the shipping coolers, also sealed in 
separate plastic Zip-loc bags. Unique, tamper—proof "DAMES & 
MOORE" seals were placed on all of the coalers for quality 
assurance purposes. All packages were taken to an air courier for 
delivery to the laboratory with 24 hours of their sampling tiroes. 

Field tests performed during sampling were for specific 
conductance, temperature, and organic vapors. All field testing 
equipment was decontaminated between wells by washing with hexane 
and methanol and by rinsing with distilled water. 
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Of f—Si*: J- Well Sampling 

The off-site well that was sampled -Far chemical analysis is 
located at 74-03 Nash Road, adjacent to the northwest corner o-F 
the land-Fill site. This property is owned by Mr. Osterman o-F 
North Tonawanda. The well on this property has a 6" casing 
diameter and is 75 -Feet deep. It is no longer in use. 

Approximately one well volume exchanges was per-Formed on Mr. 
Osterman's well. Precisely the same sampling methods were 
employed as those used at the on—site wells. However, a 
di-F-Ferent laboratory was used For the chemical analysis a-F the 
o+'F-site well, and the shipping procedure was slightly di-F-Ferent. 
The Compu—Chem shipping package consisted o-F an insulated 
styro-Foam container inside a corrugated paper box. "Blue—Ice" 
was used as the re-Frige rant in these packages, and the chain o-F 
custody document was taped to the top o-F the styro-Foam container 
inside the box. A unique, tamper-proof "DAMES & MOORE" seal was 
placed on the package for quality -assurance purposes. This 
package was taken to an air courier within two hours after the 
time of sampling. 

In Situ Permeabi1ity Testing 

After sampling each well, a recovery—type permeability test was 
performed. At the end oF pumping, the water level in the well 
was low. A pressure transducer calibrated to record feet—of—head 
was lowered, linked to a microprocessing unit with printer, to 
the bottom of the well. Timed head readings were recorded for up 
to 30 minutes and permeabilities were calculated according to the 
formula (Latnbe Whitman, 1969) : 

,2 .4mL. fir K = K D ' In (—=-) , cm/sec 
8L (t2-t]L) 2 

where: k «= horizontal permeability 
I. 

d » diameter of standpipe 
m m transformation ratio 
L = intake length 
D = diameter of intake (borehole) 
t = time 
II s= Mead 

At the end of each test, the pressure transducer was removed from 
the well. 

Surface Water and Sediment Samgling 

Surface water and sediment sampling bottles were provided by 
Compu—Chem Laboratories at Research Triangle Park, N.C. Surface 
water and sediment samples for chemical analysis were intended to 
be gathered at three designated locations at the west end of the 
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land-Fill site. Unfortunately, no surface water samples were 
collected since there was no available standing water during this 
sampling effort. However, sediment samples were successfully 
taken. The sampling procedure was to manually press a stainless 
steel 2—inch diameter tube into the dried sediment to a depth of 
4 incites. Sediment sample was then extracted and placed in the 
sample jars. Sampling tube was decontaminated between sampling 
paints by washing with hexane and methanol and by rinsing with 
distilled water. Photographs were taken of the three sediment 
sampling} locations. 

The sediment samples were packed in insulated styrofoam shipping 
packages and and re frigerated with "Blue--Ice.0 A chain of custody 
document was taped to the top of the styrofoam package and the 
entire parcel was encased in the corrugated paper box. Unique, 
tamper—proof "DAMES & MOORE" seals were placed on the packages 
for quality assurance purposes. All packages were taken to an 
air courier within 6 hours after their sampling times. 

59.yD.diS.lg. Q&ffiU&a Loggi.0.gL 

Each well was logged with a portable Mt. Soprus gamma logging 
unit. The procedure was to lower the probe to the bottom of the 
well and record gamma counts per second as the probe was slowly 
raised up the well to the ground surface. Typically, two runs 
per well were performed to check the precision of the unit and to 
allow for corrections to any portion of a record during which the 
paper or pen may have skipped or slid. After logging each well, 
the probe and cable was rinsed with distilled water. 
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APPENDIX B 

BORING LOGS AND WELL SCHEMATICS 



SHEET t 0» t 
E. lu 

WELL SCHEUATICS 
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m 
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DESCRIPTIVE GEOLOGIC NOTES 

SURFACE CONDITIONS! GRASSY. WET. 

LIGmT brown moist medium silt and clay, trace I 
SANO. OCCASIONAL BLACK ORGANIC STAINS 

GRAY MOIST STIFF LAYERED CLAY AND SILT WITH 
OCCASIONAL SEAMS OF FINE TO MEOIUM SANO. 

IN THICKNESS 

GRADES TO LESS STIFF 

GRAY NO1ST MEDIUM LAYERED CLAY. RED CLAY LAYERS 
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INTERVALS 
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BROWN. MOIST SILT AND COARSE TO FINE GRAVEL. 
LITTLE CLAY. LITTLE FINE SAND (TILL) 

GRAOES TO WET 

GRADES TO MOIST. OENSE SILT. SOME 
FINE TO COARSE SANO. LITTLE FINE 
GRAVEL 

GRAOES TO WET 

Zcne of cor* lo*» 

Brace(• Tone 
Dip-slIp tlIchen«i0et 

frsetures-*ho»m et epproiinete angle to cor# evit 

MlnereUied fracture e * calclte s - sulfide 

freMured lone 

void 

KEY TO WELL SCHEMATIC 

CZ3 Grout 
enrm Bentonite Seal 
C3 Sand Filter 
CS3 Well Screen 

DAMBS 0 MOORS 



s«cr z of i 

WELL SCHEMA T/CS 

SAMPL INC 

BLOW 
COUMT 

UWU 
WO §> rrpf 

cote 
tec cote 

too 

i? 

s 
Si 

65-

70. 

8 

1 

BORING OW-I 

DESCRIPTIVE GEOLOGIC NOTES 

TOP OF BEDROCK AT 60.A' 
DOLOSTONE. 

BEDROCK IS 

„ BORING TERMINATED AT A DEPTH OF 60.6* 
ON JUNE II. 190*. 

SOIL SAMPLING INFORMATION 
(9 STANDARD PENETRATION TEST 
• UNDISTURBED SAMPLE 
OB DISTURBED SAMTLE 
• NO SAMPLE RECOVERED 
ROCK CORE INFORMATION 

80 |^-CORE LOSS ZONE 
.PERCENT CORE 
RECOVERY 

FRACTURES 
Zcne of core lost 
Breccia tone 
OtpMlIp »| IchnntideS 

^00 Fracture*-tho«« at approximate angle to core exit 
Mineral Itetf fracture c - calclte B • Sulfide 

---f—"" frentured rone 
*0 Void 

KEY TO WELL SCHEMATIC 
fwtA Croat 

Bcntonitc Seal 
Sand Filter 
Well Screen 

DAMI8 8 MOOBtl 
rrninr B ID 



WELL SCHEMATICS 

OW-2 
PROTECTIVE CASING 

LOCKING CAP 

Xva. GROUND SURFACE 
CONCRETE 

PRIMARY BENTONITE SEAL 

2° 10 STAINLESS STEEL 
PIPE 

FILTER SANO IO-ROK 

STAINLESS STEEL 
0.010 SLOTTED 
PELL SCREEN 

SAMPLING 

BLOW 
COUBT 

I4H4I BO 0 TtH 

I B 

> a 

i a 

A a 

s a 

« a 
r a 

COBB BBC COBB BOO 

!« * 

& Q 

io-

15-

§ BORING OW-2 

I 

1 kcl4 

W 

DESCRIPTIVE GEOLOGIC NOTES 

SURFACE CONDITlONSi GRASSY. MUOOY 

LIGHT BROUN MOIST STIFF SILT. LITTcE 
FINE SAND 

GRAY MET MEDIUM DENSE FINE SAND* 
TRACE SILT 

GRAY AND BROUN MOIST STIFF LAYERED CLAY 
ANO SILT| SILT LAYERS ABOUT |/?** THICK 

GRADES TO MEDIUM 

GRADES TO SOFT 

GRAY MOIST. VERY SOFT LAYERED CLAY| ReD CLAY 
LAYERS ARE APPROXIMATELY 1/5M THICK AT 
3/4M INTERVALS 

BORING TERMINATED AT A DEPTH OF 14.0* 
ON JUNE 6. 1984. 

SOIL SAMPLING INFORMATION 
9 STANDARD PENETRATION TEST 
• UNDISTURBED SAMPLE 
8 DISTURBED SAMPLE 
• NO SAMPLE RECOVERED 
ROCK CORE INFORMATION 

80 I ""CORE LOSS ZONE 
-PERCENT CORE 
RECOVERY 

CORE ROD 

Zc»9 Of coro tost 
Breccia Tone 
Olp-slIp fclIclensldes 
Fracturei-shown at approximate angle to core e*l* 
Nln#patl/e8 fracture 
fractured Tone 
Veld 

e - eelctte z - sulfide 

KEY TO WELL SCHEMATIC 

EE53 Crout 
E3S9 Bcntonitr* Seal 
t- ' Sand Filter 

Well Screen 

DAMBB 8 MOORI 



SHEET 1 or t 

WELL SCHEMATICS 

OW-3 
PROTECTIVE CASING 
•JTH LOCKING CAP 

Wl 

i 
I 1 5$S 

i 

i-

Viz 

'J G»OUNO SURFACE 

- CONCRETE 

SUPPLEMENTARY BENTONITC 
SEAL 

2" 10 STAINLESS STEEL 
PIPE 

t NATURAL BACKFILL 

• PRIMARY BENTONXTE SEAL 

• STAINLESS STEEL 
0.010 SLOTTEO 
PELL SCREEN 

• FILTER SANO 1Q-R0K 

SAMPLING 
BLOW 
COUBf 

s 
SI 

7/.S 
9/.S 
32 

65X5 10OA 

• GRAVEL PACK 

• BENTONITE SEAL 

• GRAVEL PACK 

1 a 
2 a 
3A a 
3B 9 * B 
s a 

e a 

r a 

• B 

» a 

10 B 

11 a 

12AB 
12B a 
is a 
14 a 

15 s 16 8 

TOP OF BEOROCK uilfll 

SOIL SAWLING INFORMATION 

9 STANDARD PENETRATION TEST 

• UNDISTURBED SAMPLE 

B DISTURBED SAMPLE 

• NO SAMPLE RECOVERED 

ROCK CORE INFORMATION 
m 

eol^CORE LOSS ZONE tl I PERCENT COPE 
RECOVERY 

2-01-80 
* 

FRACTURES 

200 

CORF 
MFC 

h. 
* 

& Q 

10-

15-

20-

25-

30-

35 

40-

45-

50-

55-

60 

65 

PIEZOMETRIC SURFACE 
A DATE TESTED 

§ BORING OW-3 

I 
SURFACE ELEVATION 
COORDINATES 

DESCRIPTIVE GEOLOGIC NOTES 

SURFACE CONDIT10NSi GRASSY, TALL BRuSM 

3 

m, 
:cl 

CL 

MIXEO SANO/VASTE FILL 

GRAY ANO BROvN MOIST MEOIUM LAYERED CLAY 
AND SILT, TRACE FINE SANO. BROVN SILT 
LAYERS APPROXIMATELY J/2**-|** IN 
THICKNESS AT 1 1/2" INTERVALS 

GRAOES TO STIFF AT 6.0* 
GRAY MOIST MEDIUM LAYERED CLAY 

RED CLAY LAYERS APPROXIMATELY J/10** 
THICK AT 1/2** INTERVALS 

GRAOES TO SOFT VlTH OCCASIONAL SILT 
LAYERS APPROXIMATELY 1/2" THICK AT 10.0* 

CLAY LAYERS BECOME LESS DISTINCT AT 12.0* 
GRAOES TO VERY SOFT AT 16.0* 

GRAY AND BROVN/RED MOIST MEDIUM STIFF 
LAYERED CLAY AND SILT AT 26.0* 

SEAM OF MOIST MEDIUM TO FINE SANO AT 26.3* 
BROVN MOIST MEDIUM SILT ANO COARSE TO 
FINE GRAVEL, TRACE FINE SAND, TRACE 
CLAY (TILL I 

GRADES TO DRY AND VERY STIFF SILT AT 
20.S* 

GRADES TO MOIST ANO HARD SILT 

GRAOES TO MOIST AND MEOIUM 

GRADES TO PET 

GRADES TO COARSE TO FINE GRAVEL AND 
BROVN ORY HARO SILT, SOME VEATHEREO 
ROCK FRAGMENTS, TRACE FINE SANO 

2cne of core loss 
Gracete rone 
01p—slip illefcvntidet 
frecturei-shovn et approximate angle to core exit 
Mlnvrellred fracture c - caleite 5 - tulfide 
Frartured rone 
Void 

KEY TO WELL SCHEMATIC 
ES52 Grout 
E23 Dentonite Seal 
CZ3 Sand Filter 
(53 Well Screen 

DAMB8 B MOOR! 

PTfJIDC R U 



WELL SCHEMATICS 

SHEET t BP | 

SAMPLING 

BLOW 
eoowr 

m »*ii WO 0 TrPt COWg 
wee. 

eowe 
woo 

w 

J 
Si * 

BORING OW-3 

DESCRIPTIVE GEOLOGIC NOTES 

S5-[ 

70' 
TOP OF BEDROCK SB.7* 
BEDROCK IS OOLOSTONE 
BORING TERMINATED AT 
ON JUNE 7. IBB*. 

A DEPTH OF SB.7' 

, i 
i J f 1 

i : i 
: i 

SOIL SAMPLING INFORMATION 

9 STANDARD PENETRATION TEST 

• UNDISTURBED SAMPLE 

B DISTURBED SAMPLE 

• NO SAMTLE RECOVERED 

ROCK CORE INFORMATION 
• 

80 i^CORE LOSS ZONE 

.PERCrNT CORE 
RECOVERY 

82 I 

FRACTURES 
Zcne O* core lot* 
Breccia rce 
Olp-tllp slichenaldes 
Fr*cture%>t*o«n at approximate angle to core e*l* 
Mlnere'list fracture c • calcite s - twltlde 
Fractured jone 
void 

KEY TO WELL SCHEMATIC 

EES Crout 
GSZZa Bcntonito Seal 
O Sand Filter 
E53 Well Screen 

DAMIB B MOORI 



SHcer i OF i 

ifi 
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J 4 s "3-
c 

s  • -

WELL SCHEMATICS 

OW-4 
PROTECTIVE CASING 
VITH LOCKING CAP 

GROUND SURFACE 

- SUPPLEMENTARY 
BENTON!TE SEAL 

-2" XO STAINLESS STEEL PIPE 

-NATURAL BACKFILL 

-PRIMARY BENTONITE SEAL 

' FILTER SAND 10-R0K 

-STAINLESS STEEL 0.010 SLOTTED WELL SCREEN 

-"—BENTONITE SEAL 
nwnr TOP OF BEDROCK 

SAMPLING 

BLOB 
COOMT 

50/. 2' 

AO 0 
rrpt 

com 
*ec co*r 

BOB 

fc4 is 

5 
I 

to 

15-

20-

25-

30-

35-

40-

45-

50-

55-

60-

65 

H ' I 
BORING OW-4 

DESCRIPTIVE GEOLOGIC MOTES 

SURFACE CONDITIONSI GRASSY. SOME SURFACE TRASM 

Mixeo SAND/WASTE FILL 

GRAY MOIST SILT AND CLAY 

CRAY VET MEDIUM TO FINE SAND. TRACE SILT. ORGANIC 
ODOR. SOME BLACK STAIN 

GRAY ANO BROWN MOIST LAYERED SILT ANO CLAY. 
TRACE FINE SAND 

LAYERS APPROX. 1/2*' THICK 
GRADES TO VET BROWN SILT ANO CLAY 

GRADES TO CLAY, TRACE SILT 

BROWN WET SILT ANO FINE TO COARSE SAND. 
LITTLE MEDIUM TO FINE GRAVEL 

BROWN VET MEDIUM TO FINE SAND 

BROWN MOIST SILT, AND COARSE TO FINE SAND. 
LITTLE FINE TO COARSE SAND (TILL! 

GRADES TO VET 

GRADES TO MOIST 

SOIL SAMPLING INFORMATION KEY TO WELL SCHEMATIC 

a STANDARD PENETRATION TEST tZ3 Grout 

• UNDISTURBED SAMPLE 0222 Sentonite Seal 
era Sand Filter a DISTURBED SAMPLE B3 Well Screen 

o NO SAMPLE RECOVERED 

PAMB8 O MOOR! 

riKNRf R.Ut 



SHEET I OF { 

WELL SCHEMATICS 

SAMPLING 

$L On 
count 

U**u no o rm cone 
nee 

cone 
noo J 

81 

65n 

70 

i 

BORING OW-4 

DESCRIPTIVE GEOLOGIC ROTES 

TOP OF BEDROCK TO.J* 
BEDROCK IS DOLOSTONE 
BORING TERMINATED AT A OEPTH OF TO.J* 
ON JUNE IS. 1004. 

I I 

SOIL SAMPLING INFORMATION 

S STANDARD PENETRATION TEST 

• UNDISTURBED 5AMPLE 

B OISTURBED SAMPLE 

Q NO SAMPLE RECOVERED 

ROCK CORE INFORMATION 

80 |CORE LOSS ZONE 
11 \ PERCENT CORE 

RECOVERY 

fRACTUPES 

i f T"" Zen© ©• CO*"# lost 
•XX3EX Breccia f©n© Olp-tltp $i tchentlde* 

frtctgrtt-thrwn at approximate angle to core axis 
Mineral Ued fracture c - calelta s - sulfide 

-- | T Traetured tone 
^ veld 

KEY TO WELL SCHEMATIC 

Zr73 Grout 
O Bcntonlte Seal 
r—n Sand Filter 
<53 Well Screen 

DAMI8 8 MOOR! 

FIGURE B.RB 



SHEET t OF 2 

WELL SCHEMATICS 

OW-5 _____ 
PROTECTIVE CASING 
WITH LOCKING CAP 

L.ffwL .X CPOuHD SURFACE 
* CONCRETE 

. . • • SUPPLEMENTARY 
BENTON1TE SEAL 

-<** SO STAINLESS STEEL 
PIPE 

"NATURAL BACKFILL 

- PRIMARY 
BENT0N1TE SEAL 

"FILTER SAN© 10-R0K 

-STAINLESS STEEL 
0.010 SLOTTEO 
•ELL SCREEN 

SAMPLING 

BLOW 
COUNT 

11/6' 9/6' 12 
29 

5 
6 

39X3' 
SOX 4* 

50X2* 

UU*L! 
NO B Tv*e 

2 a 
s a 

s a 

s a 

T a 

is a 
4 a 

COBB wee eoBe BOB 

k. !? 

5 
S; 

3-

IO 

15-

20-

25-

30-

35-

40 

45-

50-

55 

60-

65 

§ BORING OW-5 

I i 
DESCRIPTIVE GEOLOGIC ROTES 

SURFACE CONDITIONS. GRASSY, ATOP FILL 

373 GRAY, «ET MEDIUM TO FINE SAND, TRACE SILT 

1 

m 

GRADES TO FINE SAND 
GRAY AND BROwN MOIST LAVEREO CLAY AND SILT. 

TRACE FINE SAND 
SILT LAYERS APPROXIMATELY 1/2" THICK, 

OCCASIONAL SEAMS OF VET FINE TO MEDIUM 
SAND APPROXIMATELY 1/S" THICKNESS 

GRAY WET SOFT LAYERED CLAY 
RED CLAY LAYERS APPROXIMATELY 1/10" 
THICKNESS AT IRREGULAR INTERVALS 

GRADES TO VERY SOFT 

RED CLAY LAYERS APPROXIMATELY 1/10*' 
THICKNESS AT 3/4'* INTERVALS 

BROWN WET LAYERED SILT AND COARSE TO 
FINE SAND 

BROWN WET SILT AND FINE TO COARSE GRAVEL. 
SOME COARSE TO FINE SANO, TRACE CLAY (TILL) 

GRAOES TO MOIST 

GRADES TO MORE GRAVEL. LESS SILT. 
DRY 

GRAOES TO WET SILT, SOME MEDIUM TO 
FINE GRAVEL. LITTLE WEATHERED 
BEOROCK FRAGMENTS AT 6S.0* 

main TOP OF BEDROCK 

SOIL SAMPLING INFORMATION 

O STANDARD PENETRATION TEST 

• UNDISTURBED SAMPLE 

B DISTURBED SAMPLE 
Q NO SAMPLE RECOVERED 

MTJf TO WELL SCHEMATIC 

GFEB Grout 
eras Dcntonitc Seal 
r—-i Sand filter 

Well Screen 

DAMB8 8 MOOR! 

crrjiDP R CA 



SHEET I OF t 

WELL SCHEMATICS 
BLOW 
COOMT 

SAMPLING 

tBMBU 
BO B 
TtPt 

COBt 
nee. 

COBB 
BOO 

* 

& a 

65 

ro 

§ BORING OW-5 

« 
I 

DESCRIPTIVE GEOLOGIC NOTES 

TOP Of DOLOSTONE BEDROCK AT S9.S* 

BORING TERMINATED AT A OEPTH Of 70.0* 
ON JUNE SA. |9i«. 

SOIL SAMPLING INFORMATION 

a STANDARD PENETRATION TEST 

• UNDISTURBED SAMPLE 

S DISTURBED SAMTLE 

• NO SAMPLE RECOVERED 

ROCK CORE INFORMATION 

80 "CORE LOSS ZONE 

.PERCENT CORE 
RECOVERY 

Zena of cor* loss 
Breccia zone 
Oip-tMp alickensides 
Fractures-shown at approximate angle to core axis 
Minerali/od fracture c * calclt* s - Sulfide 
Frartured zone 
Void 

KEY TO WELL SCHEMATIC 

•53 Grout 
VE22! Bontonlte Seal 
^3 Sand Filter 
C3 Well Screen 

DAMB8 8 MOORI 

FIGURE. B.5B 



SHEET X OF t 

WELL SCHEMATICS 

OW-6 
BLOW 
COUNT 

PROTECTIVE CASING •ITH LOCKING CAP 

GROUND SURFACE 

H 

CONCRETE 
. SUPPLEMENTARY BENTON1TE SEAL 

-2** SO STAINLESS STEEL PIPE 

-NATURAL BACKFILL 

PRIMARY 
BENTONITE SEAL 

-FILTER SAND tO-ROK 

-STAINLESS STEEL 
0.010 SLOTTED 
WELL SCREEN 

TOP OF BEDROCK 

SAMPLING 

UwNLt 
NO 3 
Tree 

1 a 
2 a 

3 B 
4 B 
s a 

s a 

C03C 
ore 5 

6 <a 

5-

10-

15-

20-

25-

30-

35-

40 

45 

50 

55 

60 

65 

I 5 

BORING OW-6 

DESCRIPTIVE GEOLOGIC NOTES 

SURFACE CONDITIONS* VERY MUDDY PITH 
STANDING FATERl MARSHY GRASS 

MJXEO SAND/FASTE FILL 

GRAY PET MEDIUM TO FINE SAND. LITTLE SILT. 
SOME BLACK STAINS 

s* 
GRAY AND BROFN MOIST STIFF LAYERED CLAY 

AND ,ILT£|LT ̂ AYERS APPROXIMATELY |/*M THICK AT 
tM INTERVALS 

GRAY MOIST STIFF CLAY 
GRADES TO MEDIUM CLAY AT 13.0* 
GRADES TO SOFT AT 1S.0* 

GRAY RET SOFT LAYERED CLAY 
RED CLAY LAYERS APPROXIMATELY 1/2 *' 
THICK AT 1 1/2 TO 2** INTERVALS 
(DETECTABLE ORGANIC ODOR I 

RED CLAY LAYERS APPROXIMATELY 2** THICK 
AT I" INTERVALS AT 35.0* 

TRACE SMALL BLACK MOTTLES OF ORGANIC 
MATERIAL IN RED LAYERS 

BROWN DRY MEDIUM SILT, AND MEDIUM TO 
FINE GRAVEL. TRACE CLAY, TRACE FINE 
TO COARSE SAND (TILL) 

GRADES TO MOIST 

GRADES TO WET. MORE GRAVEL, LESS 
SILT 

SOIL SAMPLING INFORMATION 

B STANDARD PENETRATION TEST 

• UNDISTURBED SAMPLE 

B DISTURBED SAMPLE 

O NO SAMPLE RECOVERED 

ROCK CORE INFORMATION 

CORE R°D 

Zen* o< core loss 

Brtrclo rono 

Dip-slip si (eventides 

Frsctures-shrtwn el appropriate angle To core e*ls 

Mineral I red fracture c - eelclte 5 • sulfide 

Fra'tured lone 

void 

KEY TO WELL SCHEMATIC 

Grout 

eraa Bcntonitr Seal 

i > Sand Filter 

er=R Hell Screen 

DA MB 8 8 MOOR! 

FIGURE B.6A 



$*CET * OF f 

WELL SCHEMATICS 
BLOW 
COUNT 

SAMPLING 

UW*J WO B rm coot 
ore 

coot 
BOO 

ft* h< 

& 

BORING OW-6 

65-, 

TO-

S 
E3 

DESCRIPTIVE GEOLOGIC NOTES 

TOP OF BEDROCK 66.0* 
BEDROCK IS DOLOSTONE 

BORING TERMINATED AT 
ON JUNE 19. 1984. 

A DEPTH OF 66.0* 

SOIL SAMPLING INFORMATION 

tS STANDARD PENETRATION TEST 

• UNDISTURBED SAMPLE 

8 DISTURBED SAMPLE 
O NO SAMPLE RECOVERED 

ROCK CORE INFORMATION 

"CORE LOSS ZONE 

.PERCENT CORE 
RECOVERY 

"I 

?cne of core loss 
Breeds zone 
Dlp-slIp slIckensldes 
frictures-sho»ri et approximate angle to core axis 

Mineralized fracture c - calcite s - sulfide 

Fractured zone 

Void 

KEY TO WELL SCHEMATIC 

GF53 Grout 
w.v.i Bcntonitc Seal 
O Sand Filter 
R3 Well Screen 

DAM88 a MOOR! 

FIGURE B.6B 



too 
U.S. STANDARD SIEVE SIZE 

SIN. 1.5 IN. 3/4 IN. 3/8 IN.4 10 20 40 60 100 200 
T 

90 

80 
O 
W 70 

>- 60| 
CD 
OC Ul 50 z 
(I 40 
UJ o 30 OC UJ 
a 20 

10 

ol 1000 too 10 
GRAIN SIZE 

1.0 0.1 
IN MILLIMETERS 

0.01 0.001 

GRAVEL SAND 

BORING DEPTH CLASSIFICATION NAT WC LL PL P| 
OW-1 2.0' - 4.0' ML YELLOW SILT 15.2? 

Note: Black sand sized particles and froth 
on top of solution in hydrometer; _ ^ _ __ 
soapy odor GRADATION CURVE 

Color: Ye 1 low 



U.S. STANDARD SIEVE SIZE 

x e> 
Ui 
* 
> 
CD 
tc Ui z 

z 
UI o QC 
Ui 
OL 

3 IN . I.S IN. 3/4 IN. /I J N L4 10 >c 40 60 100 20 K i 1 1 1 X 1 1 1 1 1 1 
1 1 1 1 1 
| 1 

1 1 
1 1 
1 1 
| 1 
| 1 1 1 1 1 1 

1 -1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 | 

GRAIN SIZE IN MILLIMETERS 
_SBAV£k. SAND 

BORING DEPTH CLASSIFICATION NAT. WC LL PL PI 
0W1-B 50.0 - 51.5' GM PINKISH BROWN TILL s 

I B » 
0 
Z e e 8 
B 

GRADATION CURVE 



BY 
CMKCKKO BY. 

JUTL JMTL 
•V 
BY 
HATL 

JMYK. 
J>ATVL 
or. 

100 

90 

80 
o • 70 

> 60 
to 
(E Ul 50 

40 

Ui o 30 ae ui 
20 

10 

0— 1000 

U.S. STAN0AR0 SIEVE SIZE 
SIN. 1.5 IN. V4IN.3/8IN.4 10 20 40 60 100 200 

100 

TTT 

10 1.0 o.t 
GRAIN SIZE IN MILLIMETERS 

WAY EL 

0.01 0.001 

BORING DEPTH CLASSIFICATION NAT WC LL PL P| 
OW-A 12.0'  -  13-0'  CL GRAY R^OWN LACUSTRINE •33.2* s I 

H 0 
0 
S o 0 a n COLOR: GRAY -  BROWN 

GRADATION CURVE 



•Y 
CHXCKSO >T. 

-OATS. 
-OATZ-

my 

•T 
PLATS. 

.OATS. 

.OATS. 
or. 

a M 

z o 
UJ 
* 
> 00 

z 
u. 

z hJ O oc 
UJ a. 

U.S. STANDARD SIEVE SIZE 
3 N. 1.5 IN. V4 IN. 3/8 IN.4 10 20 40 60 100 200 

GRAIN SIZE IN MILLIMETERS 

T 1 1 1 1 1 r H 1 
1 1 
1 1 
1 1 
| 1 
| 1 

1 1 1 
| 1 

1 1 1 1 1 1 
1 

1 
1 1 1 1 1 . L 1 1 1 1 

1 1 1 
1 
1 
1 
1 
1 

PRAYEL SANP 

BORING DEPTH CLASSIFICATION NAT WC LL PL P| 
OW -it 30.0' - 32.0' CLT BROWN LACUSTRINE CLAY 36.5% s 5 to 

9 
S 0 e 8 

NOTE: Small bubbles throughout 
solution in hydrometer 

COLOR: Light brown GRADATION CURVE 
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U.S. STANDARD SIEVE SIZE 
SIN 1.5 IN. V4 IN. 3/8 IN.4 

I 

100 

40 60 100 200 

10 1.0 0.1 
GRAIN SIZE IN MILLIMETERS 

0.01 0.001 

QUAYEl SAND 

BORING DEPTH CLASSIFICATION NAT WC LL PL P| 
OW-4 44.6 - 45.0' ' SF LOWER SAND UNIT 

GRADATION CURVE 



U.S. STANDARD SIEVE SIZE 
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GRAIN SIZE IN MILLIMETERS 
GRAVEL 

3 IN . 1.5 IN. 3/4 IN. 3/1 i b L4 10 20 4< 3 60 100 2C K) 
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I | 
1 
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.L 1 

l 
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BORING DEPTH CLASSIFICATION NAT WC LL PL PI 
OW-5 5 .0  -  7 .0 '  sw UPPER SAND UNIT 

GRADATION CURVE 



CHICKED BY. 

100 

U.S. STAN0AR0 SIEVE SIZE 
3 IN. 1.5 IN. 3/4 IN. 3/8 IN.4 10 20 40 60 100 200 

>- 60| m 
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UJ so 

40 H 
Z 
UL O 30 CC Ul 

20 

10 

0 
1000 100 10 

6RA 

COBBLES COARSE 9RAVEL FINE 

TTT 

1.0 0.1 
N SIZE IN MILLIMETERS 

0.01 0.001 

SANP COARSE! MEOIUM FINE SILT OR CLAY 
BORING DEPTH CLASSIFICATION NAT WC LL PL P| 
OW-6 60.0 - 60.5' GM PINKISH BROWN TILL 

0 
> 
2 a 
# 
9 
2 o o a B GRADATION CURVE 



APPENDIX C 

GEOPHYSICAL SURVEY DATA 



SOUNDING 1 NASH ROAD LANDFILL 

p-pl dial scale corrected *k apparent cumulative 
spacing reading multiplier reading (feet) resistivity resistivity 
(feet) (ohms) multiplier (ohms) (ohm-ft) (ohm-ft) 
2.00 8.50 0. 10 0.85 2499.80 2124.83 2124.83 
4.00 19.50 0. 10 1.95 1249.50 2436.53 4561.36 
6.00 250.50 0.01 2.51 832.60 2085.66 6647.02 
8.00 30.50 0.01 0.31 624.00 190.32 6837.34 
10.00 40.50 0.01 0. 41 498.80 202.01 7039.35 
12.00 484.00 0.01 4.84 415.20 2009.57 9048.92 
14.00 30. 00 0. 10 3.00 355.40 1066.20 10115.12 
16.00 661.00 0. 10 66.10 310.50 20524.05 30639.17 
18.00 752.00 0. 10 75.20 275.50 20717.60 51356.77 
20.00 820.50 0. 10 82.05 247.50 20307.38 71664.15 
22.00 888.00 0. 10 88.80 224.50 19935.60 91599.75 
24.00 90.50 0. 10 9.05 205.30 1857.97 93457.71 
26.00 102.00 0. 10 10.20 189.10 1928.82 95386.53 
28.00 118.00 0.10 11.80 175.10 2066.18 97452.71 
30.00 106.50 0. 10 10.65 162.90 1734.89 99187.60 
32.00 131.00 0. 10 13. 10 152.30 1995.13 101182.73 
34.00 142.50 0. 10 14.25 142.80 2034.90 103217.63 
36.00 155.00 0. 10 15.50 134.40 2083.20 105300.83 
38.00 163.50 0. 10 16.35 126.80 2073.18 107374.01 
40.00 170.00 0. 10 17.00 120.00 2040.00 109414.01 
42.00 179.00 0. 10 17.90 113.80 2037.02 111451.03 
44. 00 194.00 0. 10 19.40 108.10 2097.14 113548.17 
46.00 198.00 0. 10 19.80 102.90 2037.42 115585.59 
48.00 209.50 0. 10 20.95 98.20 2057.29 117642.88 
50.00 197.50 0. 10 19.75 93.80 1852.55 119495.43 
52. 00 224.00 0.10 22.40 89.70 2009.28 121504.71 
54.00 233.50 0. 10 23.35 85.80 2003.43 123508.14 
56.00 246.00 0. 10 24. 60 82.30 2024.58 125532.72 
58.00 255.50 0. 10 25.55 79.00 2018.45 127551.17 
60. 00 268.00 0.10 26.80 75.80 2031.44 129582.61 
62.00 274.00 0. 10 27.40 72.90 1997.46 131580.07 
64.00 286.00 0. 10 28.60 70.10 2004.86 133584.93 
66.00 296.50 0. 10 29.65 67.50 2001.38 135586.30 
68.00 309.00 0. 10 30.90 65.00 2008.50 137594.80 
70.00 320.00 0. 10 32.00 62.70 2006.40 139601.20 
72.00 330.00 0.10 33.00 60.40 1993.20 141594.40 
74.00 339.00 0. 10 33.90 58.30 1976.37 143570.77 
76.00 348.50 0. 10 34.85 56.30 1962.06 145532.83 
78.00 361.00 0. 10 36. 10 54.40 1963.84 147496.66 
80. 00 373.00 0. 10 37.30 52.50 1958.25 149454.91 
82.00 385.00 0. 10 38.50 50. 70 1951.95 151406.87 
84.00 395.00 0. 10 39.50 49.00 1935.50 153342.37 
86. 00 401.00 0. 10 40. 10 47.40 1900.74 155243.11 
88.00 408.00 0. 10 40.80 45.80 1868.64 157111.75 
S0.00 419.00 0. 10 41.90 44.30 1856.17 158967.92 
92.00 435.00 0. 10 43.50 42.80 1861.80 160829.72 
94.00 452.00 0. 10 45.20 41.40 1871.28 162701.00 
96.00 471.50 0. 10 47.15 40. 10 1890.72 164591.71 
98.00 480.00 0. 10 48.00 38.80 1862.40 166454.11 
100.00 490.00 0.10 49.00 37.50 1837.50 168291.61 



SOUNDING £ NASH ROAD LANDFILL 

p-pl 
spacing (feet) 

£.00 
4.00 
6.00 8.00 

10.00 
IE. 00 14.00 16. 00 18.00 £0. 00 ££.00 £4.00 £6.00 
£8.00 30.00 3£. 00 34.00 36.00 38.00 
40. 00 4£. 00 44.00 46.00 48.00 50.00 5£. 00 54.00 56.00 
58.00 60.00 6£. 00 64.00 66.00 
68. 00 
70.00 
78.00 
74.00 
76.00 
78.00 80.00 88.00 
84.00 86.00 88.00 
90.00 
98.00 
94.00 
96.00 
98.00 

100.00 

dial reading (ohms) 
£.50 
1.50 
£.00 
4.00 5.00 6.00 
6.50 8.00 3.00 5.00 
8.50 10.50 18.00 
18.00 
18.50 13.50 . 14.50 
16.50 
15.00 
16.50 
17.00 17.50 
18.50 £0.00 
£0.50 
£0.50 £8.50 
£3.50 
£4.50 
85.50 
£5.00 
£5.50 
£7.50 
£8.50 
£7.50 30.50 38.50 
33.00 
35.00 
35.50 37.00 
37.50 
38.00 
39.00 
40.50 
41.50 48.50 43. 50 
45.00 
46.50 

scale multiplier 

0. 10 
0. 10 
0. 10 
0. 10 
0. 10 
0. 10 
0. 10 
0. 10 
0. 10 
0. 10 
0. 10 
0. 10 
0.10 
0. 10 
0. 10 
0. 10 
0. 10 
0. 10 
0. 10 
0. 10 
0. 10 
0. 10 
0. 10 
0. 10 
0. 10 
0. 10 
0. 10 
0.10 
0.10 
0. 10 
0. 10 
0. 10 
0. 10 
0. 10 
0.10 
0. 10 
0. 10 
0. 10 
0.10 
0.10 
0. 10 
0. 10 
0.10 
0. 10 
0. 10 
0.10 
0. 10 
0. 10 
0. 10 
0.10 

corrected 
reading (ohms) 

0. £5 
0.15 0.80 
0.40 
0.50 0. 60 
0.65 0. 80 0.30 0.50 
0.85 1.05 
1.80 
1.80 
1. £5 
1.35 
1.45 
1.65 
1.50 
1.65 
1.70 
1.75 
1.85 £. 00 £.05 £.05 8.85 
£. 35 
£.45 
£.55 
£. 50 £.55 
£.75 
£. 85 
£.75 
3.05 
3. £5 3.30 
3.50 
3.55 
3.70 
3.75 
3.80 
3.90 
4.05 
4.15 
4.85 4.35 4.50 
4.65 

*k (feet) 

£499.80 
1£49.50 
838.60 
684.00 
498.80 
415.80 
355.40 310.50 £75.50 
847.50 
£84.50 
£05.30 189.10 175.10 168.90 
152.30 148.80 134.40 186.80 
120. 00 113.80 108.10 102.90 
98.20 
93.80 
89.70 
85.80 
82.30 
79.00 
75. 80 72.90 70.10 67.50 65.00 
62.70 
60.40 58.30 
56.30 
54.40 
52.50 
50.70 
49.00 
47.40 
45. 80 
44.30 
42.80 
41.40 
40. 10 38.80 
37.50 

apparent cumu1at i ve resistivity resistivity (ohm—ft) (ohm-ft) 
624.95 
187.43 
166.58 £49.60 £49.40 £49.18 
£31.01 £48.40 82.65 
123.75 190.83 £15.57 286.92 
210.12 203.63 
205.61 207.06 
221.76 190.20 198.00 193.46 189.18 
190.37 196.40 192.29 183.89 193.05 
193.41 
193.55 
193.29 
182.25 
178.76 
185.63 
185.25 
172.43 
184.22 
189.48 
185.79 
190.40 186.38 187.59 
183.75 
180.12 
178.62 
179.42 
177.62 
175.95 174. 44 
174.60 
174.38 

624.95 
818.38 
978.90 1228.50 
1477.90 
1727.02 1958.03 £206.43 2289.08 £412.83 2603.65 £819.22 3046.14 3256.26 3459.88 3665.49 3872.55 4094.31 
4284.51 4482.51 4675.97 4865.14 5055.51 
5251.91 5444.20 
5628.08 5821.13 6014.54 
6208.09 
6401.38 
6583.63 
6762.38 6948.01 7133.26 7305.68 7489.90 7679.38 7865. 17 
8055.57 
8241.94 
8429.53 
8613.28 
8793.40 8972.02 
9151.44 
9329.06 
9505.01 
9679.44 9854.04 
10028.42 



SOUNDING 3 NASH ROAD LANDFILL 

p~pl dial scale corrected *k apparent cumulative 
spacing reading multiplier reading (feet) resistivity resistivity 
(feet) (ohms) multiplier (ohms) (ohm-ft) (ohm-ft) 
2.00 9.00 0.01 0. 09 2499.80 224.98 224.98 4. 00 16.50 0.01 0.17 1249.50 206.17 431.15 
6.00 25.00 0.01 0.25 832.60 208.15 639.30 
8.00 32.00 0.01 0.32 624.00 199.68 838.98 
10.00 41.00 0.01 0.41 498.80 204.51 1043.49 
12.00 51.00 0.01 0.51 415.20 211.75 1255.24 
14. 00 55.00 0.01 0.55 355.40 195.47 1450.71 
16. 00 65.00 0.01 0.65 310.50 201.83 1652.53 
18.00 75.50 0.01 0.76 275.50 208.00 I860.54 
20.00 82.00 0.01 0.82 247.50 202.95 2063.49 
22. 00 89.50 0.01 0.90 224.50 200.93 2264.41 
24.00 83.50 0.01 0.84 205.30 171.43 2435.84 
26.00 102.00 0.01 1.02 189.10 192.88 2628.72 
28.00 112. 00 0.01 1. 12 175.10 196.11 2824.83 
30.00 120. 00 0.01 1.20 162.90 195.48 3020.31 
32.00 128.00 0.01 1.28 152.30 194.94 3215.26 
34.00 138. 50 0.01 1.39 142.80 197.78 3413.04 
36.00 147.00 0.01 1.47 134.40 197.57 3610.60 
38.00 155.50 0.01 1.56 126.80 197.17 3807.78 
40.00 166.00 0.01 1.66 120.00 199.20 4006.98 
42.00 175.50 0.01 1.76 113.80 199.72 4206.70 
44.00 184.00 0.01 1.84 108.10 198.90 4405.60 
46.00 193.50 0.01 1.94 102.90 199.11 4604.71 
48.00 201.00 0.01 2.01 98.20 197.38 4802.09 
50.00 213.00 0.01 2.13 93.80 199.79 5001.89 
52. 00 221.50 0.01 2.22 89.70 198.69 5200.57 
54.00 231.00 0.01 2.31 85.80 198.20 5398.77 
56.00 239.50 0.01 2.40 82.30 197.11 5595.88 
58.00 248.00 0. 01 2.48 79.00 195.92 5791.80 
60.00 258.O0 0.01 2.58 75.80 195.56 5987.36 
62.00 268.00 0.01 2.68 *72.90 195.37 6182.74 
64.00 276.50 0.01 2.77 70. 10 193.83 6376.56 
66.00 285.50 0.01 2.86 67.50 192.71 6569.28 
68.00 297.00 0.01 2.97 65.00 193.05 6762.33 
70.00 308.50 0.01 3.09 62.70 193.43 6955.76 
72.00 317.00 0.01 3.17 60.40 191.47 7147.22 
74.00 329.00 0.01 3.29 58.30 191.81 7339.03 
76.00 340.00 0.01 3.40 56.30 191.42 7530.45 
78.00 349.00 0.01 3.49 54.40 189.86 7720.31 
80. 00 359.00 0.01 3.59 52.50 188.48 7908.78 
82.00 370.00 0.01 3.70 50.70 187.59 8096.37 
84.00 382.00 0.01 3. 82 49.00 187.18 8283.55 
86.00 395.00 0.01 3.95 47.40 187.23 8470.78 
88.00 408.00 0.01 4.08 45.80 186.86 8657.65 
90.00 420.00 0.01 4.20 44.30 186.06 8843.71 
92.00 431.50 0.01 4.32 42.80 184.68 9028.39 
94.00 443.00 0.01 4.43 41.40 183.40 9211.79 
96.00 456.50 0.01 4.57 40. 10 183.06 9394.85 
98.00 468.00 0.01 4.68 38.80 181.58 9576.43 
100.00 484.00 0.01 4.84 37.50 181.50 9757.93 



SOUNDING 4 NASH ROAD LANDFILL 

dial scale corrected *k apparent cumulative reading multiplier reading (feet) resistivity resistivity (ohms) multiplier (ohms) (ohm-ft) (ohm-ft) 
2.00 S. 50 0.10 0.55 224.80 123.64 123.64 4.00 10.50 0.10 1.05 112.00 117.60 241.24 6. 00 12.50 0.10 1.25 74.30 92.88 334.12 8.00 183.00 0.01 1.83 55.30 101.20 435.31 10.00 248.50 0.01 2.49 43. 80 108.84 544.16 12.00 227. 00 0.01 2.27 36.00 81.72 625.88 14.00 342.00 0.01 3.42 30. 40 103.97 729.85 16.00 16.50 0.10 1.65 26.10 43.07 772.91 18.00 39.00 0.10 3. 90 22.80 88. 92 861.83 20.00 52.00 0. 10 5.20 20. OO 104.00 965.83 22.00 58.00 0.10 5.80 17.70 102.66 1068.49 24.00 63.50 0.10 6.35 15.80 100. 33 1168.82 26.00 79. OO 0. 10 7.90 14.10 111.39 1280.21 28.00 89.00 0. 10 8.90 12.60 112.14 1392.35 30.00 97.00 0.10 9.70 11.30 i 109.61 1501.96 

SOUNDING 5 NASH ROAD LANDFILL 

dial scale corrected *k apparent cumulative 
reading multiplier reading (feet) resistivity resistivity 
(ohms) 

multiplier (ohms) (ohm-ft) (ohm-ft) 
2.00 45.00 0.01 0.45 224.80 101.16 101.16 
4.00 85.50 0.01 0.86 112.00 95.76 196.92 
6.00 159.50 0.01 1.60 74.30 118.51 315.43 
8.00 224.50 0.01 2.25 55.30 124.15 439.58 
10.00 23.00 0.10 2.30 43.80 100.74 540.32 
12.00 309.00 0.01 3.09 36. 00 111.24 651.56 
14.00 401.00 0.01 4.01 30.40 121.90 773.46 
16.00 490.00 0.01 4.90 26.10 127.89 901.35 
18.00 573.00 0.01 5.73 22.80 130.64 1032.00 
20.00 63.50 0.10 6.35 20.00 127.00 1159.00 
22.00 70.50 0.10 7.05 17.70 124.79 1283.78 
24.00 79.50 0.10 7.95 15.80 125.61 1409.39 
26.00 92.00 0.10 9.20 14.10 129.72 1539.11 
28.00 97.00 0.10 9.70 12.60 122.22 1661.33 
30.00 86.50 0.10 8.65 11.30 97.75 1759.08 



SOUNDING £ NASH ROAD LANDFILL 

2.Q0 
4.00 
£.00 8.00 

18. 00 
12.00 
14.00 
18.00 
18.00 20.00 22. 00 
24.00 
2£. 00 28.00 30.00 

dial 
reading 
(ohms) 
2. 00 88.00 140.50 195.50 20.00 
29.50 
3£. 50 43.50 51.00 48.50 
£1.00 
£9.50 
79.00 
88.50 
98.50 

scale 
multiplier 

0.10 
0.01 
0.01 
0.01 
0. 10 
0. 10 
0. 10 
0. 10 0. 10 
0. 10 
0. 10 
0. 10 
0. 10 
0. 10 
0. 10 

corrected 
reading 
(ohms) 
0.20 
0.88 
1.41 
1.98 2. 00 
2.95 3. £5 4.35 5.10 4. 85 
£. 10 
£.95 
7.90 8.85 9.85 

*k 
(feet) 

224.80 
112.00 74.30 55.30 43.80 3£. 00 30.40 2£. 10 22.80 20.00 17.70 
15.80 14.10 
12. £0 11.30 

apparent cumulative 
resistivity resistivity 
(ohm-ft) (ohm-ft) 

44.96 
98.56 104.39 108.11 87. £0 

106.20 
110.98 
113.54 
118.28 97.00 107.97 109.81 111.39 111.51 111.31 

44.98 
143.52 
247.91 358.02 443.62 
549.82 £80.78 774.32 890.£0 
987.60 1095.57 
1205.38 
1316. 77 1428.28 1539.58 

SOUNDING 7 NASH ROAD LANDFILL 

2.00 
4.00 
£.00 8.00 
10. 00 
12.00 
14.00 
18.00 
18.00 20.00 
22.00 
24.00 
26.00 
28.00 
30.00 

dial 
reading 
(ohms) 
0.00 0.00 0.00 0. 00 0. 00 0. 00 

.40.50 
44.00 
53.00 59.00 
£67.00 0.00 0.00 0. 00 0. 00 

scale 
multiplier 

0.00 
0.00 
0.00 
0.00 
0. 00 
0. 00 
0. 10 
0. 10 
0. 10 
0. 10 
0.01 
0.00 
0. 00 
0.00 
0. 00 

corrected 
reading 
(ohms) 
0.00 0.00 0.00 0. 00 0.00 0.00 
4.05 
4.40 5.30 5.90 
£. 67 0.00 0. 00 0. 00 0. 00 

*k 
(feet) 

224.80 
112.00 74.30 55.30 43.80 38.00 30.40 28.10 22.80 20. 00 
17.70 
15.80 
14.10 
12. £0 11.30 

apparent cumulative 
resistivity resistivity 
(ohm-ft) (ohm-ft) 

0.00 0. 00 0. 00 0.00 0.00 0.00 
123.12 
114.84 
120.84 118.00 
118.06 0.00 0. 00 0. 00 

0.00 

0. 00 
0. 00 
0. 00 
0. 00 
0. 00 
0.00 

123.12 
237.96 358.80 478.80 594.86 
594.88 
594.86 594.88 594.88 



SOUNDING 8 NASH ROAD LANDFILL 

dial scale corrected *k apparent cumulative 
reading (ohms) multiplier reading (ohms) 

(feet) resistivity resistivity (ohm-ft) (ohm-ft) 
2.00 24.00 0.01 0.24 224. 80 53.95 53.95 
4.00 54.00 0.01 0.54 112. 00 60.48 114.43 
6.00 9.50 0. 10 0.95 74.30 70.59 185.02 
8.00 14.50 0.10 1.45 55.30 80.19 265.20 
10.00 18. 00 0. 10 1.80 43.80 78.84 344.04 
12. 00 24.00 0. 10 2.40 36.00 86.40 430.44 
14.00 29.00 0. 10 2.90 30.40 88.16 518.60 
16.00 32.50 0. 10 3.25 26. 10 84.83 603.43 
18.00 360.50 0.01 3.61 22.80 82.19 685.62 
20.00 424.50 0.01 4.25 20.00 84.90 770.52 
22.00 423.00 0.01 4.23 17.70 74.87 845.39 
24.00 513.00 0.01 5. 13 15.80 81.05 926.45 
26. 00 572.50 0.01 5.73 14.10 80.72 1007.17 
28.00 630.50 0.01 6.31 12.60 79.44 1086.61 
30.00 683.50 0.01 6.84 11.30 77.24 1163.85 

SOUNDING 9 NASH ROAD LANDFILL 

dial scale 
reading multiplier (ohmsT 

£.00 
4.00 
6.00 8.00 

10.00 
12. 00 
14.00 
16.00 
18. 00 20.00 22.00 
24.00 26.00 28.00 
30.00 

0.00 
0. 00 
0. 00 
0.00 
0. 00 
24.00 
25.50 26.00 30.00 29.00 
415.00 

0.00 
0. 00 
0. 00 
0. 00 

0. 00 
0. 00 0.00 
0.00 
0.00 
0. 10 
0. 10 
0.10 
0.10 
0.10 
0.01 
0. 00 
0. 00 0. 00 0. 00 

corrected *k apparent cumulative 
reading (feet) resistivity resistivity 
(ohmsT (ohm-ft) (ohm-ft) 
0. 00 224.80 0.00 0.00 
0. 00 112.00 0. 00 0.00 
0.00 74.30 0. 00 0. 00 
0. 00 55.30 0. 00 0.00 
0. 00 43.80 0.00 0. 00 
2.40 36.00 86.40 86. 40 
2.55 30.40 77.52 163.92 
2.60 26.10 67.86 231.78 
3.00 22.80 68.40 300.18 
2.90 20.00 58.00 358.18 
4.15 17.70 73.46 431.64 
0. 00 15.80 0.00 431.64 
0.00 . 14.10 0.00 431.64 
0.00 12.60 0. 00 431.64 
0.00 11.30 0. 00 431.64 



SOUNDING IS NASH ROAD LANDFILL 

dial scale corrected *k apparent cumulative 
reading multiplier reading (feet) resistivity resist ivity (ohms) multiplier (ohms) (ohm-ft) (ohm-ft) 

a. 00 0. 00 0. 00 0. 00 224.80 0. 00 0.00 
4.00 0. 00 0.00 0. 00 112.00 0.00 0. 00 
S. 00 0. 00 0. 00 0.00 74.30 0.00 0.00 
e. 00 0. 00 0. 00 0. 00 55.30 0.00 0. 00 10.00 0.00 0. 00 0. 00 43.80 0.00 0.00 
12. 00 302.00 0.01 3.02 36.00 108.72 108.72 14.00 356.00 0.01 3.56 30.40 108.22 216.94 16.00 426.00 0.01 4.26 26.10 111.IS 328.13 16.00 482.00 0.01 4.82 22.80 10S.90 438.03 20.00 547.50 0.01 5.48 20.00 109.50 547.53 22. 00 622.00 0.01 6.22 17.70 110.09 657.62 24.00 0. 00 0. 00 0. 00 15.80 0. 00 657.62 26.00 0.00 0. 00 0.00 14.10 0. 00 657.62 26.00 0. 00 0. 00 0. 00 12.60 0. 00 657.62 30. 00 0. 00 0. 00 0.00 11.30 0. 00 657.62 

4 

SOUNDING 11 NASH ROAD LANDFILL 

dial scale corrected *k apparent cumulative 
reading multiplier reading (feet) resistivity resistivity (ohms) multiplier (ohms) (ohm-ft) (ohm-ft) 

2.00 0.00 0.00 0.00 224.80 0. 00 0. 00 
4.00 0. 00 0.00 0. 00 112.00 0.00 0.00 
6.00 0. 00 0. 00 0.00 74.30 0. 00 0. 00 
8. 00 0. 00 0.00 0. 00 55.30 0.00 0. 00 
10.00 0. 00 0. 00 0.00 43.80 0.00 0. 00 
12. 00 310.50 0.01 3.11 36.00 111.78 111.78 
14.00 366.00 0.01 3.66 30.40 111.26 223.04 
16.00 414.00 0.01 4.14 26.10 108.05 331.10 
18.00 481.50 0.01 4.82 22.80 109.78 440.88 
20. 00 551.00 0.01 5.51 20.00 110.20 551.08 
22.00 618.50 0.01 6.19 17.70 109.47 660.55 
24.00 0. 00 0. 00 0.00 15.80 0. 00 660.55 
26.00 0. 00 0. 00 0. 00 14.10 0. 00 660.55 
28.00 0. 00 0.00 0. 00 12.60 0. 00 660.55 
30.00 0. 00 0. 00 0. 00 11.30 0. 00 660.55 



SOUNDING 12 NASH ROAD LANDFILL 

dial scale corrected *k apparent cumulative 
reading multiplier reading (feet) resistivity resistlvitv 
(ohms) multiplier (ohms; (ohm-ft) (ohm-ft) 

2.00 0.00 0. 00 0.00 224.80 0.00 0. 00 
A. 00 0. 00 0. 00 0. 00 112.00 0. 00 0.00 
6.00 0.00 0. 00 0.00 74.30 0. 00 0.00 
a. 00 0.00 0. 00 0. 00 55.30 0. 00 0. 00 
10.00 0. 00 0. 00 0. 00 43.80 0. 00 0. 00 
12. 00 22.00 0. 10 2.20 36. 00 79.20 79.20 
14.00 26.00 0. 10 2.60 30.40 79.04 158.24 
16.00 30.00 0. 10 3.00 26.10 78.30 236.54 
18.00 34.00 0. 10 3.40 22.80 77.52 314.06 
20.00 42.00 0. 10 4.20 20.00 84.00 398.06 
22.00 50.50 0. 10 5.05 17.70 89.39 487.45 
24. 00 0. 00 0. 00 0. 00 15.80 0. 00 487.45 
26.00 0. 00 0. 00 0.00 14.10 0. 00 487.45 
28. 00 0. 00 0. 00 0. 00 12.60 0.00 487.45 
30.00 0.00 0. 00 0. 00 11.30 0. 00 487.45 
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ENGINEERING-SCIENCE, INC. 

RESISTIVITY PROFILE DATA SHEET 

Job No. Date & 

Site Name , 

Observer(s) V 

Equipment Used (name, serial #) 

Site Location /A)u*cA &A, 

Comments (soil conditions, etc.) 

Station 
Location 

Electrode 
Spacing 
(feet) 

2 IT V/I 
(ohms) 

Scale 
Multiplier 

V 7 
Corrected 
Reading 
(ohms) 

Apparent 
Resistivity 
(ohm.- feet) 

P~/ 9,o /,6 %0 90 

A /  ~.*Po s:* t.* po 

A /  30 3.a h O 3.0 90 

A /  &~~o 0. 1 2- IS /*•?. 5" 

M 70 £(c<0 0< ( CQ t (o J fJZ 

to . 6L-0 <?. / £ 
» 

ge, 

?- 2 to 0, ( ?? ' 
Bison Unit: Apparent Resistivity = Electrode Spacing x (2ATV/I x Scale Multiplier) where ( ) a Corrected 

Reading 
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Station 
Location 

Electrode 
Spacing 
(feet) 

2 IT V/I 
(ohms) 

Scale 
Multiplier 

Corrected 
Reading 
(ohms) 

Apparent 
Resistivity 
(ohm - feet) 

r-x 3o 3?• * 0, / 3,?S (/2.S~ 
S~O 3o,i~ d,/ 3.oS~ 

r-ji 70 ' 2$.o d-i 2.S t?S.o 

7'3 to zu 0.( ?,<o %(o.o 

T- 3 2o So S..o too. a 

P - 3  30 3S.S OJ 3, tS~ ns.s 

P-3 Si %%$ O.t Z.1S 
7-3 ft a 7.S 0, / •2 7-T /f-SJ-i"" 

(0 ?5" A/ 7S T-S-0 

f - r  J*-0 A ( ws- Zl.O 
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Station 
Location 

Electrode 
Spacing 
(feet) 

2 if V/I 
(ohms) 

Scale 
Multiplier 

Corrected 
Reading 
(ohms) 

Apparent 
Resistivity 
(ohm - feet) 

M 3o 32.5 0. / 3-25 17.5 
M 50 

t 

*27, S- *'( -2,75 / 37,5 

M ?o 25". o 0. t Z5 I7S.& ' 

?-$ to lis o > /  %xs ?%.s 

zo St 5 0. / S.'S 103.0 

?-s 3o 3(,.sr • 3, (rS~ to?.s~ 

So •30.0 o> / 3, 0 tSo.o 1 

p-/ 76 3S. 5 do ( 2,5 S / 7<//6" 

10 I / (e.O 0J / / ,  (p // 6>c0 

F-to SLO SlcS OA s.tiS 113 .0 
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Q-/S1 

Station 
Location 

Electrode 
Spacing 
(feet) 

2 ir V/I 
(ohms) 

Scale 
Multiplier 

Corrected 
Reading 
(ohms) 

Apparent 
Resistivity 
(ohm - feet) 

30 ¥/,S~ o.l /<2. y. 5~ 

f - L  S O 30.0 0.1 3 >o IS0.0 

7o *,/ *3 * / tz.o 

n 10 ttO'O 0. ( (t.o /to. 0 

P-7 Jo 54:1 0.( /09.0 

i>-7 3o 4a S At 4.05 t2<-5 

? -  7  SO Z2te,0 OJ •?1 (3 / 30,0 

P-7 70 24.5 0. 1  2.45 ni'$~ 

M /o HH.d 0. 1 //'¥ * f 

t / f  

P,S DO S i S  6 ' t  S~. SS (0 
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(.'/Si 

Station 
Location 

Electrode 
Spacing 
(feet) 

2 IT V/I 
(ohms) 

Scale 
Multiplier 

Corrected 
Reading 
(ohms) 

Apparent 
Resistivity 
(ohm - feet) 

7>-3 3 <3 f0,0 0,/  VcO j a o  

M 6~D 30.0 d. 1 3' o /S~o 

p-l 7o ' 2.%>0 o\ / 2 . ?  /?£ 
M f4U.o 6 . 1  t4.0> t4C, 

M Jo W.S' 0 . /  V, *T 17 

M 3o 41.V 4, <° ?Z3 

M S~o 31.6 O t /  3. /  /s~s~ 

P~°! 70 J7.S- Oj 76" / f a . S '  

P~td 10 0./ ti.lo /H 

p-'D <2o &J2.S o,t c,as~ 7 zs 
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i-/-Sf 

Station 
Location 

Electrode 
Spacing 
(feet) 

2v V/I 
(ohms) 

Scale 
Multiplier 

Corrected 
Reading 

... * (ohms) 4 
Apparent 

Resistivity 
(ohm - feet) 

P~(b 30 Ho 0. / 4.4 /32-
A to So 32.tO OJ 3.2 /6>o 

P-/0 ?0 25.5" J>( Z.6? /4$.5~ 

p- (1 16 W3.0 t.l IB. 3$ IS>3.S~ 

A it Z6 70,S O.f ?.os- tv /  

r - «  3o 4(s .O 0' / 4.G t3& 

?-• i • St 2-JS.o 0.0/ a. if HI 

An T-o Ute.o 0' o 1 Z- f4  &)£'& 

A 12. /o /H7S OJ / L IS /87,S 

A/A JLO 0< 1 13.3, 
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Station 
Location 

Electrode 
Spacing 
(feet) 

2 w V/I 
(ohms) 

Scale 
Multiplier 

Corrected 
Reading 
(ohms) 

Apparent 
Resistivity 
(ohm - feet) 

^ix 30 W 0, / v,y /331 
3-/2. s~o 32.o £>. / 3 ,Z the 
f'/Z- 70 0, / -2, ?6~ *oo<c>, *s 

f-l 3 lb {g(,0 o,/ /&? 
P - / 3  £.0 (eh .3 0>! h-L3 (33 
N / 3  3?3.o 0.0/ 3,73 //(.? 

f-/3 S"o 2le.O 6- t 2.t> • 130 
p-/3 7o 0,0/ 32.̂ 7 /70.S 

(0 in.s 0,1 'T-.7-3 h 7- 5" 
f-ii Q-0 t,£i. 0 0,0/ (e.ai /̂ v.r 
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Station 
Location 

Electrode 
Spacing 
(feet) 

2TT V/I 
(ohms) 

Scale 
Multiplier 

Corrected 
Reading 
(ohms) 

Apparent 
Resistivity 
(ohm - feet) 

i-H 30 0*0 I 4.3 -(r£ ! 3 /. O 

M SO 3iS, S d.oi 3./t?S ;S7,8 

F'/f 73* m 5 D.Ol 25?$ &S-4 
p^/r 10 0,/ /?/#" 
p_/r C$.0 OJ izc, 

f-i6 30 33.o Or/ 3.3 99 
f- \6 5b 3( ' 0  O'l 3.1 

fb -2 0 b.o/ /8X.3 

p-1 j» 16 WfiO o> / n.1 m 

P-llp <2-0 C' ( s-5 Uo 
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Station 
Location 

Electrode 
Spacing 
(feet) 

2v V/I 
(ohms) 

Scale 
Multiplier 

Corrected 
Reading 
(ohms) 

Apparent 
Resistivity 
(ohm - feet) 

F~tg 30 0- 1 Z35 88, 
Hi SO 0,1 32. 7 / 3 S~ ' 

ut 10 zA O ' l  2.4 l(*2> 

p-n iv s, s~ /i o c5 / <3 ST 

?-n JO J23S 0t / ~2<3S 1-7 
30 ZL.o Q> / 2. 6 ?0 

pwf So & 0*/ <£,3 / / s  

r-if ?0 %4 OA zA 

T-7-O io i*+.f o,t /z. ia</. s~ 

f-3* Jld 0 , !  y. GS ;/3,0 
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Station 
Location 

Electrode 
Spacing 
(feet) 

2 ir V/I 
(ohms) 

Scale 
Multiplier 

Corrected 
Reading 
(ohms) 

Apparent 
Resistivity 
(ohm - feet) 

34. 4 !• 6 o. /  4 - 1  /£3 
7 - 2 t  /c* /3g.<r t 3 as" <r-

?- 2/ 2.0 C?/,o 6 , /  / /JU 
P-z/ 30 4 3. o o. t (2f) 

?' 2t 5̂  37 i0  O . f  3.? /J'S' 

p- 2< 32.0 0 * 1  3.2, 2Z4 

?' 2-2. 10 t4i,.Z 0. / /4. £.5" /4C> -5" 
f^A-A £6 b3 4, / 6,3 t A f ,  

P~A2 3o 4b 0 . 1  4.6 / 3 B  

P-JP So J 9 . >  0. 1 3.W 197.S ' 
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Station 
Location 

Electrode 
Spacing 
(feet) 

2 it V/I 
(ohms) 

Scale 
Multiplier 

Corrected 
Reading 
(ohms} 

Apparent 
Resistivity 
(ohm - feet) 

f-0 2 7o Tb 0- / ?-3 231 

ID 0, / .T. s" zrs~ 

J-0 3<? / 3 "7 •73 
P-J2-5 3o 3/ (9, / 3.? /'i 
P-J-? 6"0 7A (5./ 2.4 t zc  

P'3-3 70 At o>f A. 8 tlfi J 

p-ji- 10 1/.S 0, ( ?,SS ?/.s 

P-J4 Slo 423 O.o 1 4. Z? 

7>o 3 8* 0. 0 1  3JS .UL-f A 

p-J If So •32/ 6. O 1 3,-zi !Uo. 



Form B-1 
Page/3 of / 3 

Station 
Location 

Electrode 
Spacing 
(feet) 

2 ir V/I 
(ohms) 

Scale 
Multiplier 

Corrected 
Reading 
(ohms) 

Apparent 
Resistivity 
(ohm - feet) 

"70 JL 6> Q> 0 , 0 /  /9k 2 

\ 
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Job No. ~33 0 Date 

Site Name and Location 

Observer(s) 

u. A/,y. 
xf 

Base Station Location 

Equipment Used (name 

J K ' Lnrfrl&Jl OAJLtL . IaJSS'W* m'L™ BA 

, serial #)_ 

Traverse 
Identifi
cation 

Orientation 
(Compass Heading) 

Station 
Identification 

Time 
(24-hr Clock) 

Reading 
(Garjna) 

A/ Bo^iJL. J^foufcLOW. OZSD 5-7/11 
£ i 1 57 i/t> 
t H 57 f I  f 
W t( • 57 119 

A N*dk x jltt/CtCi" (PxL. Tt- s i  2/0 
H6' J  7 } /  ™  "  SSOS 2 

* n 42 57293 
u A3 5 733/ 
a > (W«»j U)(Tt~) x?70S9 

$ 8o°£ ^ (1^0' v. 
0 AJftVtT H (fJL) 7. S * 3 f £  

ka* rt 1 v 1 5 8 Vol 
*4 81 S 7 / 7 Z  1  
U 63 S7/C>9 
«r • h i  $ 7 2  S I  
>/ BS S 7 / 6 9  

6 lo S73*/3 
c /W ErJt <it) ' I fi C TL S772/f> 

t i  t '  < CI S7JVX 
t  2~ 57 577 

n C 3 it CH S7 3if 
n C 5 57 759 
V t(p 5152.9 
'I i  C 7 575-05 

\ 57233 
! " C4 (5k/ A )w\ 57 595 

T> Hi) hj/rm t> (T- 57UU3L 
HJI ! D/ 57 UK 

1 1 JO I si oso 
1 »« I .7).3 1 S7 fSJL 
1 " j  i  s u s y  I «* 1 1>S 1 5 7£4* 

» W L S l H l  

 ̂JL "Ta8̂ - jUm» 
G - <\ 
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Job No. 0 • Date cj*"~ 

Site Name and Location /JKAA , , // iVf 

Observer (s) f £, S) 
Base Station Location 

Equipment Used (name, serial #) 

Traverse 
Identifi
cation 

Orientation 
(Compass Heading) 

Station 
Identification 

Time 
(24-hr Clock) 

Reading 
(Gamma) 

2> XI fsu/ i S F  U H O  
\t m 'HSu )  H 05 
u DH 57431 t i  X l o  SI 3/2-It X>l / > )  si nt» 

E *to' A]) -K E Sl2l3 
£ 1 S7C,XD 

<tof £ Z Shi 80 
It £3 j) ft+s 57 to n 
<{ Ef (Si o) " SISLft 
« V £5 p JS) ./ 5773^ 

< «  Lrf") PSs S13L\ 
«% El 5 kc Pv + SI 134 
It. F 8 57 0*2 
t < 57 705 
(I Eio .-T7S1') t| £H T 57573 

X (fvfi-c SSG 23 
tLLts tSZSL^S' 

f  HO (fiue t- 1 ' F SlicHS 
Fl S 7 V H  
f«a. slots' 

it . FJ NSt s i o * %  
ii Fi (SUJ ) rv+ 574*0  (i FS /5(A- JR-+ 57 oo<j 

K ?,•+• Sinn 
F1 " 

tf s^tr7 
'i • pi? t i  s i  i / i  
" Fl x i a % D  
" Ft V \ £1332 
" F t 1  (Si VtffiF (L.\ Si 3.18 

& dufc -*/0 ' </\ f// Gr sc,ns 
-5̂ /. ' » Gl s u n  i u 0,1 f S1U3 

u <*3 5 -j \ N snm •p r 
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Job No. Date CT - 30 'Ê j 

Site Name and Location_ A/cL.<Jl RJ i ft if, 

tfouMsfL (& S) Observer(s) 

Base Station Location 

Equipnent Used (name, serial #) 

Traverse 
Identifi
cation 

Orientation 
(Compass Heading) 

Station 
Identification 

Time 
(24-hr Clock) 

Reading 
(Gamma) 

& Stnzfclh Hft' w r* 
<( Gi" v a 57H2-S" 
'( (V t, (<> vO} P.'-f-
a Gr7 V 5k>) K + &SI7S-

as > *ui)p.4 S7IO& 
*< G.9 v Si HSS i < &IO 1 5OJ)?,4- 5?S 5? u <s-H fSw )P,H S712.7 

H <Lu_ HO tA G II H IsJ 4-o TL} S 7H21 
HO' HI Is *MPf-F jrgcn/ 

H3. 74 co) &L74Z  i 
/< W3 -~ 57 S"50 1 
V. HH (s AwrjW. 5-fc83<f 
m rtS" ~ siOTn^). 
(i Af G 5k/ <r<? /07/6-i« HI iu> £11171 ti HZ £70<tS I« H1 S 7-372 
if H 10 SU113 \ 
if H ' l l  5*fc 5 £-2 

x HO' «/ /)-// X S£97S ! 
X-/ b~?0V9 i 

u X-X 57©VJ 1 
'I X-3 S7US-</ | 
V 1-V U CO) 572 /* ! 
II y t-s- i 57 ifPV i 
ll r-(« " II 5"70<?A> ! 
fl • 3T-/7 // 
» i 7>Y •1 f 74 • 

! ^ < i 57 m 
i 1 7H0 >< I PH) 5701 ̂ I 
I ,l 1 3T-W " It L20'+0 TL> 57873 '1 
i i 1 1 i i 1 

i 1 
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Job No. "3* Date ,5 ~ 3Z>- E'H 

Site Name and Location AJ 

Observer(s)_ 

Base Station Location 

Equipment Used (name, serial #) 

Traverse 
Identifi
cation 

Orientation 
(Compass Heading) 

Station 
Identification 

Time 
(24-hr Clock) 

Reading 
(Gamma) 

O "  EsJl Hif dj X -if 3  S X / 1 3  
//sxXk vHn' 3 - 1  feu: IP,1 A S(*8H 

M  T 7 o r ?  
H 3 - 3  S i  L* G*S-» S 7  3  S I  
*1 3 > H  S  JL? S(*?S7 
u  3"-iT 5 S7Q.il r< 3-4 J Jj SI 0 1 4  

II 3 - 7  Jl  U >  S73/1 
i t  SS O.SQ. 
K  S 73.37 
It 3 - 1 0  / J 7 4 9 4  
U  3 - K  Su)4C 3X'4ck (TL I £ 4  1 2 . T  

K BvudHa' « A  3 i o  K 5uJ ̂  P-:-kic (Tel ^7^7 
SjvCCl Ho' - t f - i  ( S i  S7U3t 

»( K - a A f  SlGlt 
1 4  A C - 3  -  fcr) .  3 7 3 2 /  
*1 SUJ SI 1*1! 
*( S7*i82 It K ' [ e  $ 7 2 3 0  
* 1  K - l  S  7 / I t  
l l  fc-1  S 7 2 3 X  
a t  K - 1  S 7 / 7 7  
l l  K - i o  (P,:A S7S*Q 
< 1  K - t \  S 7 LL> 7 
1 4  K - i l  ss&KHPi.) [TL 

L H i  A  K - l l  '  Z,  SwZZCTL) 1 }h// 
AltcdiVf/T I - /  S7S3X 

I t  "  ^ - 2 .  Su> P.'f S 7/*tS~ 
i 1 - 3  S7H^ 

« ! £ -V s u n k  
' i  i /  - < r  SHQlp 

i 5  oj  S 7 2 2  9  
>t I L - l  S(0 5 7 0  S O  

! S 7  P 7 9  
* ; L-<\ 1  S1G9Z 
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Job No. 
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Date S~" SO ~ FH 

Site Name and Location /Sq-oA FJ. AJ.V, 

Observer(s) •AU (ti) 

Base Station Location 

Equipment Used (name, serial #) 

Traverse 
Identifi
cation 

Orientation 
(Compass Heading) 

Station 
Identification 

Time 
(24-hr Clock) 

Reading 
(Gamma) 

L A/v<sLI I 'It (Six} 6 7454 M UK A & 7 S 7 1  M L - i l  S  „V; r TO ' '54 542. 
M EaA+n U-ll M S( *>f(S MM 13- 57(71 

WHk Ho< fc-l to #£" 5 7̂ .34 H 01-Z. 51 ii / n - 3  4? (r 4o7 K /h-H >LO 57 3.2.0 I V m - s  ( £ T )  .57.30̂  If /W-(r \5U> 57 574, 
tfl-7 S"78H4 

(« /Vx-? > /? (&«>-» 6UJV&QL.I ) 57 34? v< m - i  6~7 774. II /it-10 su? PH SSOC>3 
J- II m - K  Su)î Z- 5*57<f 
a/ EajS Ho' n̂ r W Al Sisd 54 ?34 

A)®cfck 4:A* A)-l S uJ StOSLb »« 6 7 3 9 /  v  
It /I/-J 5LL> R. 5? 4 (.3 w A / - H - J5CJ 5742.5" >i K - S  <5 to 5 7 & 5 5 

iU-G 5UJ 574// It //-7 Six) #£~ JT7 4MH 
It AJ-? 67 s?ja¥ 
M Ai-Jj ET S 7 3.3.3 It ? /V-/0 5UJV- s i s  3 2  II A/-U suoK^/r/.) S73S1 

0 End Ho' J\ /I'10 O 
... | 

StotfZ- S I  0 1 9  
Srftubk 1  o - l  67 33 4 

u 1 0-3. er 54 ? 64 
"  1  0 - 3  X? /47 
,l I 0-4- • 57 OOfc 
" 1 57/43 
.1 ! 0-G» 5 7.253 

0 - 1  5 8 0 5-4 
£-f i 0SeJ[ ifas^l 
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Job No. • ̂  35 o Date S~ 

Site Name and Location_ /W RJ.. a.y. 
Observer(s) 

Base Station Location 

Equipment Used (name, serial #) 

Traverse 
Identifi
cation 

Orientation 
(Compass Heading) 

Station 
Identification 

Time 
(24-hr Clock) 

Reading 
( is2ilulftct ) 

o JcjvdcJk, HLCV* o - f  5"7HHH 
11 0 -7 su STiOt 

f M t o '  o - l  f 
flfrCtliHo* P - l  s l i H t  

it p-a 51711 
u p-3 S g B l O  
H P-H 5 7 7 7 7  
t< p-6 S-&775" 
vv p-fc S 7 Z 1 I  
It P-7 5 1 3  ?/ ! 
f \ \ J S:7fH( ! 
11 P-7 Ud .5-7 HOO 
< ( P-lO {Iv4ck") . ij(p &23 

Q Ho' o\ tM o snosi 
S.^dOi HO' SM 57£I<e 

i< sisasr 
H &-J3 5U8S3 
It Q - 4  S 7 3 ¥ /  
ti Q-.S" S7<D</I 
It £-7930 
ti S73.SO 
It $ - r  5 ( e 7 3 Z  
l( 

Q - 1  ,  \ S I Z K *  
») ft-w (P> &) sia.fo.4. ?) S729S-

K Eoii Ho' 0-V Gl-q ?• R 5 7 / / S  
p (f.) "*VW,WJ T7 

Ho' £-1 5722 Z 
'« i R-3. Si 113 

! K<3 * S 7 S 2 5  
I I ft-4 fc J>) 5 7 7 3 3  -

I I /e-«sr v- -*"'Sr7 3 \t> 
" i fc-fr 5 733S 

I R,~7 57310 
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Job No. t 3 ^ 3 3 f )  _ Date 0~-3Q 

Site Name and Location //ouĴ  Rcf. r /) i J/, 

Observer(s) 

Base Station Location 

Equipment Used (name, serial #) 

Traverse 
Identifi
cation 

Orientation 
(Compass Heading) 

Station 
Identification 

Time 
(24-hr Clock) 

Reading 
(Gamma) 

R /fWd MO ' R~1 (On 
*L 

"to T t- 4 S ~ 7 C l ( f f  
s M V  M . I  S n s  7  t a g  

s - 1  S7oS? 
u S'3 s7aH7 U S-3 
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Ho' T-/ ft S 7 HhL 
-Su5 Uj\ Cxi-* fiû vfe-PlL. 1 

AJ - T-D S 7-308 1 
T- 3 SI HiS 1 n T~H (£ r) S 7 H l L  a T-S t e r )  S 7 7 / /  u T-G £ T )  $12<e7 1 it r-i 1ST) S L I M  \  I* T - S  V. * 

S7ST78 ! n r-i £- S 7 3 8 2 i i < T-lv S 7 6 > a i  1 
<X Grdt Ho' (A T-tO UL fsu>RX .St 8£2 ! 

Wtw> 1 / U.-1 v. au£ 1 
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Site Name and Location //GL4&. RpO-J), AJ t^// 

Observer(s) 

Base Station Location 

Equipment Used (name, serial #) 

Traverse 
Identifi
cation 

Orientation 
(Compass Heading) 

Station 
Identification 

Time 
(24-hr Clock) 

Reading 
(Gamma) 

a .\rudbk Ho* U-/I S70SZ 
V 40* ty UL- 11 \t £"7 333 

AtfrCtL tor V^/ ICrtLj S8oe*f 
(/-a Si* rv^VTS <T^ u nw S7 33 1 t( V-3 
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9*M. 5\0'̂  6l0-3i f>uH. 5lO-J 

1\ <10 10 <10 </0 
<10 < )0 <10 < 1 0  <10 

<10 <10 <10 <10 <10 
<10 <10 <10 <10 <10 
<10 <10 <10 <10 <10 
<10 <10 <10 <10 <10 
<10 <10 <10 <10 <10 
<10 <10 <10 <(0 <10 
<10 <'0 <10 <10 <10 
<10 <10 <10 <10 <10 
<10 <(0 <10 <10 <10 
<10 <10 <10 <10 <10 
<10 <10 <10 <10 <10 

*.1 1.\ *.4 
o.oio 0.(X>$ t).(J|)T D.(Jt)> 0.<JD£ 

• 2).L."TKfV^ty 

J 

H_ ^L"U—JJ *—"I1 "L^U" .v.̂ w • . a;- -- -V ' 



SAVANNAH LABORATORIES 
Jiimcs W. Andrews, Ph.D. AND ENVIRONMENTAL SERVICES, INC. ZZ M Davis P O- Box 13842 . Savannah, Ga. 31406 

" 912/354-7858 

REPORT OF ANALYSIS 

T0: B. L. Thorpe REPORT NO. 5239 
Engi neeri ng-Sci ence 
57 Executive Park South, NE DATE RECEIVED 7/7/83 
Suite 590 
Atlanta.GA. 30329 SAMPLED BY Client 

IDENTIFICATION: Samples submitted to laboratory 

METHODS: EPA Methods of Analysis (Model 610/0.1. Corp.) 

SAMPLE ID.# TOX CONTENT (ppm) 

07-1000-01 0.010 

07-1001-01 0.005 

07-1002-01 0.007 

07-1003-01 0.007 

07-1004-01 0.008 

Q1h.7%~ "7/?.  ̂
Oancjtte M. Davis 
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